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PROBLEM TO BE SOLVED: To provide an exposure device capable of S * [ 5 U - 

properly exposing corresponding to the shape or the like of a pattern to be 21 - . JiJ^} 

transferred. " 
SOLUTION: Luminous flux reflected by a pattern of a variable pattern ' f 

generation section VPG forms an image of a mask pattern on a plate PL as 
a photosensitive substrate via a projection lens 6. While scanning the plate * --^v 

PL in the Y-axis direction, a desired pattern is gradually exposed on the ^ [ 



whole surface of the plate PL by scrolling the pattern formed on the 
variable pattern generation section VPG synchronously with the plate PL • • - | 

At this time, a main control part 8 as an actjustment part turns on a spare 1 
area DAI of the variable pattern generation section VPG corresponding to 
the shape or the like of the pattern transferred finally on the plate PL and 
optimizes an exposure amount by adjusting the exposure amount of each \ • 

part. : V , r 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



CLAIMS 

[ClaimCs)] 
[Claim 1] 

A pattern formation part which forms a desired exposure pattern by a display action of a display device of this plurality including 
two or more display devices, 

A control means which controls a display action of two or more display devices which can be set in said pattern formation part. 
It has a stage for holding a photosensitive substrate for exposing an exposure pattern formed of said pattern formation part, 
An exposure device, wherein sard control means contains a controller which acjjusts a display action of said display device which 
contributes a light exposure of said exposure pattern exposed by said photosensitive substrate to formation of an exposure 
pattern which should be exposed by said photosensitive substrate in order to amend adjustment or unevenness of exposure. 
[Claim 2] 

The exposure device according to claim 1 , wherein said controller contains a corrected part which corrects an exposure pattern 
displayed by said pattern formation part in a light exposure of an exposure pattern exposed by said photosensitive substrate in 
order to amend adjustment or unevenness of exposure. 
[Claim 3] 

A pattern formation part which forms a desired exposure pattern by a display action of a display device of this plurality including 
two or more display devices, 

A control means which controls a display action of two or more display devices which can be set in said pattern formation part. 
It has a stage for holding a photosensitive substrate for exposing an exposure pattern formed of said pattern formation part, 
An exposure device, wherein said control means contains a controller which adjusts a display action of said display device which 
contributes to formation of an exposure pattern which should be exposed by said photosensitive substrate according to exposure 
pattern form exposed by said photosensitive substrate or/and a size of an exposure pattern. 
[Claim 4] 

The exposure device according to claim 3. wherein said controller contains a corrected part which corrects an exposure pattern 
displayed by said pattern formation part according to form of an exposure pattern or/and a size of an exposure pattern which are 
exposed by said photosensitive substrate. 

[Claim 5] 

An exposure device given in any 1 clause of Claims 1 -4 said stage's moving a photosensitive substrate relatively to said pattern 
formation part when exposing, and displaying said pattern formation part so that said exposure pattern may move synchronizing 
with movement of said photosensitive substrate. 
[Claim 6] 

An exposure device given in any 1 clause of Claims 1 -5 including further a projection means which projects an exposure pattern 
displayed in said pattern formation part on said photosensitive substrate. 
[Claim 7] 

An exposure device given in Claim 1 or the 2nd clause, wherein said controller amends adjustment or unevenness of exposure for 
a light exposure of an exposure pattern exposed by sard photosensitive substrate according to the number of display devices 
which carry out a display action in said pattern formation part. 
[Claim 8] 

The exposure device according to claim 2 or 4 in order for said corrected part to change an exposure pattern displayed in said 
pattern formation part, wherein it changes a field of a display action of two or more of said display devices. 
[Claim 9] 

While said stage moves a photosensitive substrate relatively along a scanning direction when exposing to said pattern formation 
part, said pattern formation part is displayed so that said exposure pattern may move synchronizing w'rth movement of said 
photosensitive substrate. 

Claim 2 in order for said corrected part to correct an exposure pattern displayed by said pattern formation part, wherein it 
adjusts the number of operations of a display device of said pattern formation part in said scanning direction. Claim 4, or an 
exposure device given in any 1 clause of Claim 8. 
[Claim 10] 

In order to adjust the 1st viewing area that has two or more display devices in order that said pattern formation part may display 
an exposure pattern, and a display action of said display device, the 2nd viewing area that has two or more display devices is 
included, 

An exposure device given in any 1 clause of Claims 1-9, wherein said controller ac(justs the number of display actions of a display 
device by using said 2nd viewing area. 
[Claim 11] 

A detection means detect to detect a state of an exposure pattern displayed in said pattern formation part is included further. 
An exposure device given in any 1 clause of Claims 1-10. wherein said controller adjusts a display action of said display device 
based on detection information from said detection means. 
[Claim 12] 

An exposure device given in any 1 clause of Claims 1-1 1 characterizing by adjusting a contribution of exposure in a display 
device which participates in an exposure pattern displayed in said pattern formation part 
[Claim 13] 
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An exposure device given in any 1 clause of Claims 1-1 1 characterizing by adjusting a contribution of exposure in each of a 
display device which participates in an exposure pattern displayed in said pattern formation part 
[Claim 14] 

an exposure device given in any 1 clause of Claims 1-1 1 ac|justing time of the other luminous intensity or a display action of each 
display device to said photosensitive substrate from each of a display device which participates in an exposure pattern displayed 
in said pattern formation part. 
[Claim 15] 

Including further a lighting system which illuminates said pattern formation part said controller, An exposure device given in any 1 
clause of Claims 1-14 characterized by adjusting a display action of said display device so that unevenness of exposure of an 
exposure pattern formed in the Lighting Sub-Division unevenness which illuminates said pattern formation part, or said 
photosensitive substrate may be amended. 

[Claim 16] • « • 

The exposure device according to claim 15, wherein said controller ac^justs a display action of said display device based on 
information from said measurement means, Including further a measurement means which measures unevenness of exposure of 
an exposure pattern formed in the Lighting Sub-Division unevenness which illuminates sard pattern formation part, or said 
photosensitive substrate. 
[Claim 17] 

Claim 1 by which photoelectric detection equipment which detects in photoelectricity a light exposure or unevenness of exposure 
of a pattern exposed by said photosensitive substrate being included further thru/or an exposure device given in any 1 clause of 
Claim 15. 
[Claim 18] 

A pattern formation part which forms a desired exposure pattern by a display action of a display device of this plurality including 
two or more display devices, 

A control means which controls a display action of two or more display devices which can be set in said pattern formation part. 
It has a stage for holding a photosensitive substrate for exposing an exposure pattern formed of said pattern formation part, 
An exposure device, wherein said control means contains a controller which adjusts a display action of said display device which 
contributes to formation of an exposure pattern which should be exposed by said photosensitive substrate according to an 
exposing condition of a pattern exposed by said photosensitive substrate. 
[Claim 19] 

The exposure device according to claim 18, wherein said controller contains a corrected part which corrects an exposure pattern 
displayed by said pattern formation part according to an exposing condition of an exposure pattern exposed by said 
photosensitive substrate. 
[Claim 20] 

A pattern formation part which forms a desired exposure pattern in accordance with an exposure optical path including two or 
more micro mirrors by posture adjustment of a micro mirror of this plurality. 

A control means which controls a posture of two or more micro mirrors which can be set in said pattern formation part. 

A stage for holding a photosensitive substrate for exposing an exposure pattern formed of said pattern formation part 

An exposure device containing a detection means to detect a non-exposure pattern formed in accordance with a non-exposure 

optical path of posture adjustment of two or more of said micro mirrors in said pattern formation part. 

[Claim 21] 

In Claim 1 thru/or an exposure method using an exposure device given In any 1 clause of Claim 20, 

An exposure pattern display process on which said pattern formation part arranged at an exposed side or an exposed side, and a 
coruugate optically position is made to display an exposure pattern. 

An exposure method including a transfer process which transfers an exposure pattern displayed in said pattern formation part to 
a photosensitive substrate arranged in said exposed side. 
[Claim 22] 

An exposure pattern formation process which forms a desired exposure pattern using a pattern formation part containing two or 
more display devices, 

An adjusting process which adjusts a display action of sard display device which contributes a light exposure of a pattern 
exposed by photosensitive substrate to formation of an exposure pattern which should be exposed by said photosensitive 
substrate in order to amend adjustment or unevenness of exposure. 

An exposure method including a transfer process which transfers an exposure pattern displayed in said pattern formation part to 
said photosensitive substrate. 
[Claim 23] 

An exposure pattern formation process which forms a desired exposure pattern using a pattern formation part containing two or 
more display devices. 

An acjjusting process which adjusts a display action of said display device which contributes to formation of an exposure pattern 
which should be exposed by said photosensitive substrate according to exposure pattern form exposed by photosensitive 
substrate or/and a size of an exposure pattern, 

An exposure method including a transfer process which transfers an exposure pattern displayed in said pattern formation part to 
said photosensitive substrate. 
[Claim 24] 

An exposure pattern formation process which forms a desired exposure pattern using a pattern formation part containing two or 
more display devices. 

An adjusting process which adjusts a display action of said display device which contributes to formation of an exposure pattern 
which should be exposed by said photosensitive substrate according to an exposing condition of a pattern exposed by 
photosensitive substrate. 

An exposure method including a transfer process which transfers an exposure pattern formed in said pattern formation part to 
said photosensitive substrate. 
[Claim 25] 

An exposure method given in any 1 clause of Claims 22-24. wherein said adjusting process includes a correcting process which 
corrects an exposure pattern formed of said pattern formation part. 
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[Claim 26] 

A manufacturing method of a micro device manufacturing a micro device using an exposure method of a description in any 1 
clause of Claims 21-25. 



[Translation done,] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a semiconductor device, a liquid crystal display element, an image sensor, a thin film magnetic head, the 
exposure device used in the manufacturing process of other micro devices, an exposure method, and the manufacturing method 
of a micro device. 
[0002] 

[Description of the Prior Art] 

That to which the circuit pattern displayed on the liquid crystal display is changed synchronizing with movement of a wafer is 
proposed, moving relatively the liquid crystal display and wafer which display a circuit pattern as an exposure device (refer to 
patent documents t). 
[0003] 

[Patent documents 1] 
JP.H9-17718,A 

[Problem to be solved by the invention] 

However, in the above exposure devices, a pattern is only transferred as it is by scan. When the liquid crystal display for a 
display has a picture element defect, adhesion of particle, etc., these defective images will be transferred When illumination 
unevenness etc. exist in the illumination light, unevenness of exposure may occur under these influences. 
[0004] 

Then, an object of this invention is to provide the exposure device which can perform suitable exposure according to the form of 
the pattern which should be transferred, the size of a pattern, an exposing condition, etc., an exposure method, and the 
manufacturing method of a micro device. 
[0005] 

An object of this invention is to provide the exposure device which can prevent the defective image from being transferred, an 
exposure method, and the manufacturing method of a micro device, even if rt is a case where the foreign matter adhering to the 
picture element defect etc. of the pattern formation part controlled electrically and a pattern formation part, etc. exist. 
[0006] 

An object of this invention is an exposure device which can prevent generating of unevenness of exposure, an exposure method. 

and to reach and to provide the manufacturing method of a micro device. 

[0007] 

[Means for solving problem] 

In order to solve an aforementioned problem, the exposure device concerning the 1 st invention is provided with the following. 

(a) The pattern formation part which forms a desired exposure pattern by the display action of the display device of this plurality 
including two or more display devices. 

(b) The control means which controls the display action of two or more display devices which can be set in a pattern formation 
part 

(c) The stage for holding the photosensitive substrate for exposing the exposure pattern formed of the pattern formation part. 
And a control means contains the controller which adjusts the display action of the display device which contributes the light 
exposure of the exposure pattern exposed by the photosensitive substrate to formation of the exposure pattern which should be 
exposed by the photosensitive substrate in order to amend acjjustment or unevenness of exposure. Here, a "pattern formation 
part" is a concept including the both sides of a spontaneous light type image display element and a nonluminescent type image 
display element In the former spontaneous light type image display element, CRT (cathode ray tube). Inorganic EL (electro 
luminescence) display. An organic electroluminescence display, a LED display, an OLED (organic light emitting diode) display. LD 
display, a field emission display (FED: field emission display), a plasma display (PDP: plasma display panelX etc. are contained. The 
latter nonluminescent type image display element is also called a spatiaHight-modulation machine (spatial light modulator), is an 
element which modulates the amplitude of light, a phase, or the state of polarization spatially, and is divided into a transmission 
type spatiaHight-modulation machine and reflection type space light modulator. A transmission type liquid crystal display device 
(LCD: liquid crystal display), an electrochromic display (ECD), etc. are contained in a transmission type spatial-light-modulation 
machine. To reflection type space light modulator, DMD (digital mirror device, or digital micro-mirror device). A reflective mirror 
array, a high-reflective-liquid-crystal display device, an electrophoresis display (EPD: electrophoretic display), electronic paper 
(or electronic ink), an optical diffraction light valve (grating light valve), etc. are contained. An "exposure pattern" means the 
pattern which should be exposed, or the exposed pattern, and. in the case of the exposure pattern formed of a pattern formation 
part, it is equivalent to the display image, and. in the case of the exposure pattern which should be exposed by the 
photosensitive substrate, equivalent to the exposure image. As for "adjustment of a display action", the reflected light from a 
display device and the transmitted light mean that ** changes the luminosity gradation of luminescent light, pattern correction, 
etc. 

[0008] 

In the above-mentioned exposure device, in order to amend ac{justment or unevenness of exposure, the controller contained in a 
control means the light exposure of the exposure pattern exposed by the photosensitive substrate. Since the display action of 
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the display device which contnbutes to formation of the exposure pattern which should be exposed by the photosensitive 
substrate is adjusted, The light exposure of an exposure pattern can be adjusted simply and promptly, using in extension the 
original function of a pattern formation part which generates the pattern equivalent to the pattern shape, i.e., the exposure 
pattern form, which should be eventually transferred to a photosensitive substrate as it is, or unevenness of exposure can be 
amended. 
[0009] 

The exposure device concerning the 2nd invention is equipment of the 1 st invention, and a controller contains the corrected part 
which corrects the exposure pattern displayed by the pattern formation part in the light exposure of the exposure pattern 
exposed by the photosensitive substrate in order to amend acfiustment or unevenness of exposure. In this case, correction of an 
exposure pattern can attain efficiently acljustment of a light exposure, and amendment of unevenness of exposure. 
[0010] 

The exposure device concerning the 3rd invention is provided with the following. 

(a) The pattern formation part which forms a desired exposure pattern by the display action of the display device of this plurality 
including two or more display devices. 

(b) The control means which controls the display action of two or more display devices which can be set in a pattern formation 
part. 

(c) The stage for holding the photosensitive substrate for exposing the exposure pattern formed of the pattern formation part. 
And a control means contains the controller which adjusts the display action of the display device which contributes to formation 
of the exposure pattern which should be exposed by the photosensitive substrate according to the exposure pattern form 
exposed by the photosensitive substrate or/and the size of an exposure pattern. 

[0011] 

In the above-mentioned exposure device, the controller contained in a control means according to the exposure pattern form 
exposed by the photosensitive substrate or/and the size of an exposure pattern, Since the display action of the display device 
which contributes to formation of the exposure pattern which should be exposed by the photosensitive substrate is acfiusted, An 
exposed state is simply and promptly controllable, using in extension the original function of a pattern formation part which 
generates the pattern equivalent to the pattern shape, i.e., the exposure pattern form, which should be eventually transferred to 
a photosensitive substrate as it is, The suitable exposure according to exposure pattern form or/and the size of the exposure 
pattern is attained. 

[0012] ' ' 

The exposure device concerning the 4th invention is equipment of the 3rd invention, and a controller contains the corrected part 
which corrects the exposure pattern displayed by the pattern formation part according to the form of an exposure pattern 
or/and the size of an exposure pattern which are exposed by the photosensitive substrate. In this case, correction of an 
exposure pattern can attain efficiently the suitable exposure according to exposure pattern form or/and the size of the exposure 
pattern, i.e., the geometrical factor of a pattern. 
[0013] 

It is equipment of the 1-4th invention, and a stage moves a photosensitive substrate relatively to a pattern formation part when 
exposing, and a pattern formation part displays the exposure device concerning the 5th invention so that an exposure pattern 
may move synchronizing with movement of a photosensitive substrate. In this case, by scanning exposure, a wide area is covered 
and highly precise exposure is attained. 
[0014] 

The exposure device concerning the 6th Invention includes further the projection means which projects the exposure pattern 
which is equipment of the 1-5th invention and was displayed in the pattern formation part on a photosensitive substrate, in this 
case, the case where it can be considered as a projection aligner, can expose on a substrate with the magnifying power of a 
request of an exposure pattern, actual size, or reduction percentage, and is especially reduction — minute pattern formation of a 
high degree of location — it can carry out. 
[0015] 

The exposure device concerning the 7th invention is equipment of the 1 st and invention of two, and a controller amends 
adjustment or unevenness of exposure for the light exposure of the exposure pattern exposed by the photosensitive substrate 
according to the number of the display devices which carry out a display action in a pattern formation part. In this case, 
adjustment of the number of displays can amend a light exposure and unevenness of exposure simply. 
[0016] 

The exposure device concerning the 8th invention is equipment of the 2nd and invention of four, and a corrected part changes 
the field of the display action of two or more display devices, in order to change the exposure pattern displayed in a pattern 
formation part (adjustment, amendment, correction, etc.). In this case, the number of display devices which contributes to 
exposure by change of a viewing area can be adjusted simply. 
[0017] 

The exposure device concerning the 9th invention is equipment of the 2nd, 4, and invention of eight, and while moving a 
photosensitive substrate relatively along a scanning direction when exposing to a pattern formation part, a stage, A pattern 
formation part displays so that an exposure pattern may move synchronizing with movement of a photosensitive substrate, and in 
order that a corrected part may correct the exposure pattern displayed by the pattern formation part, the number of operations 
of the display device of the pattern formation part in a scanning direction is ac^justed. In this case, in scanning exposure, the 
amount of exposing light of each point on a photosensitive substrate is simply controllable by regulation of the number of 
operation elements of a scanning direction. 
[0018] 

The exposure device concerning the 10th invention is equipment of the l-9th invention. The 1st viewing area that has two or 
more display devices for a pattern formation part to display an exposure pattern, And in order to adjust the display action of a 
display device, a controller adjusts the number of display actions of a display device by using the 2nd viewing area including the 
2nd viewing area that has two or more display devices. In this case, proper exposure can be attained, suppressing reduction of 
the amount of exposing light using the 2nd spare viewing area. 
[0019] 

A controller adjusts the display action of a display device based on the detection information from a detection means, including 
further a detection means detect for the exposure device concerning the 1 1th invention to be equipment of the 1-1 0th invention. 
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and to detect the state of the exposure pattern displayed in a pattern formation part. In this case, based on the detection 
information on a detection means, the defect of a. pattern formation part, adhesion of garbage, a display device's own 
characteristic change, etc. can be monitored, and the amendment which offsets such an error factor is attained. 
[0020] 

The contribution of the exposure in the display device which participates in the exposure pattern which the exposure device 
concerning the 12th invention is equipment of the 1-1 1th invention, and is displayed in a pattern formation part is adjusted. Here, 
"adjustment of a contribution" is a concept including lighting of a display device or adjustment of transmission time, a reflection 
of a display device, or adjustment of a transmitted light amount. In this case, the suitable exposure according to adjustment of a 
light exposure, amendment of unevenness of exposure, exposure pattern form, etc.. etc. are attained by contribution adjustment 
of the display device which constitutes an exposure pattern. 
[0021] 

A contribution of exposure in each of a display device which participates in an exposure pattern which an exposure device 
concerning the 13th invention is equipment of the 1-11th invention, and is displayed in a pattern formation part is adjusted. In 
this case, suitable exposure according to adjustment of a light exposure, amendment of unevenness of exposure, exposure 
pattern form, etc., etc. are attained by contribution adjustment of each display device which constitutes an exposure pattern. 
[0022] 

time of the other luminous intensity or a display action of each display device is ac|justed to a photosensitive substrate from 
each of a display device which participates in an exposure pattern which an exposure device concerning the 14th invention is 
equipment of the 1-1 1th invention, and is displayed in a pattern formation part 
[0023] 

An exposure device concerning the 15th invention ts equipment of the 1-14th invention, A display action of a display device is 
adjusted so that a controller may amend unevenness of exposure of an exposure pattern formed in the Lighting Sub-Division 
unevenness or a photosensitive substrate which illuminates a pattern formation part, including further a lighting system which 
illuminates a pattern formation part. In this case, amendment of the Lighting Sub-Division unevenness by a lighting system, etc. is 
also attained, and uniform Lighting Sub-Division of a pattern formation part and by extension, pattern transfer by which a light 
exposure was controlled highly become possible. 
[0024] 

The exposure device concerning the 1 6th invention is equipment of the 1 5th invention, Based on the information from a 
measurement means, a controller adjusts the display action of a display device, including further the measurement means which 
measures the unevenness of exposure of the exposure pattern formed in the Lighting Sub-Division unevenness or the 
photosensitive substrate which illuminates a pattern formation part. In this case, the information from a measurement means can 
be fed back and the Lighting Sub-Division unevenness and unevenness of exposure can be amended in real time. 
[0025] 

The exposure device concerning the 1 7th invention contains further the photoelectric detection equipment which is equipment of 
the 1-1 5th invention and detects in photoelectricity the light exposure or unevenness of exposure of a pattern exposed by the 

photosensitive substrate, 
[0026] 

The pattern formation part in which the exposure device concerning the 1 8th invention forms a desired exposure pattern by the 
display action of the display device of this plurality including the display device of (a) plurality, (b) The control means which 
controls the display action of two or more display devices which can be set in a pattern formation part, (c) It has a stage for 
holding the photosensitive substrate for exposing the exposure pattern formed of the pattern formation part, A control means 
contains the controller which adjusts the display action of the display device which contributes to formation of the exposure 
pattern which should be exposed by the photosensitive substrate according to the exposing condition of the pattern exposed by 
the photosensitive substrate. 
[0027] 

In the above-mentioned exposure device, since the controller contained in a control means adjusts the display action of the 
display device which contributes to formation of the exposure pattern which should be exposed by the photosensitive substrate 
according to the exposing condition of the pattern exposed by the photosensitive substrate, An exposed state is simply and 
promptly controllable, using in extension the original function of a pattern formation part which generates the pattern equivalent 
to the pattern shape, i.e., the exposure pattern form, which should be eventually transferred to a photosensitive substrate as it 
Is, The exposure optimized by corresponding to various conditions including the process of order, etc. appropriately is attained. 
[0028] 

The exposure device concerning the 19th invention is equipment of the 18th invention, and a controller contains the corrected 
part which corrects the exposure pattern displayed by the pattern formation part according to the exposing condition of the 
exposure pattern exposed by the photosensitive substrate. In this case, an exposure pattern is simply and efficiently correctable 
so that an individual exposing condition may be suited. 
[0029] 

The pattern formation part in which the 20th this invention forms a desired exposure pattern in accordance with an exposure 
optical path including the micro mirror of (a) plurality by the posture acfjustment of the micro mirror of this plurality, (b) In order 
to expose the control means which controls the posture of two or more micro mirrors which can be set in a pattern formation 
part, and the exposure pattern formed of (c) pattern formation part, it is characterized by the exposure device concerning 
invention comprising the following. 
The stage for holding a photosensitive substrate. 

(d) A detection means to detect the non-exposure pattern formed in accordance with a non-exposure optical path of the 
posture actjustment of two or more micro mirrors which can be set in a pattern formation part. 

[0030] 

Since the non-exposure pattern in which a detection means is formed in accordance with a non-exposure optical path in the 
above-mentioned exposure device of the posture adjustment of two or more micro mirrors which can be set in a pattern 
formation part is detected. States, such as a pattern formation part and illumination-light illuminance distribution, can be 
supervised using the reflected light drawn out of the optical path from the pattern formation part which consists of micro mirrors 
(course in which it does not expose). 
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[0031] 

In the exposure method using the exposure device which the exposure method concerning the 21st invention requires for the 
above 1st - the 20th invention, (a) Include the exposure pattern display process of displaying an exposure pattern on the pattern 
formation part arranged at the exposed side or the exposed si^e, and the conjugate optically position, and the transfer process 
which transfers the exposure pattern displayed in (b) pattem^fohnation part to the photosensitive substrate arranged in the 
exposed side. 
[0032] 

Since the exposure pattern displayed in the pattern formation part in the above-mentioned exposure method using the exposure 
device concerning the above 1 st - the 20th invention is transferred to a photosensitive substrate, The suitable exposure 
according to ac(justment of a light exposure, amendment of unevenness of exposure, exposure pattern form, etc. is attained using 
the original function of a pattern formation part in extension. 
[0033] 

The exposure pattern formation process with which the 22nd this invention forms a desired exposure pattern using the pattern 
formation part containing the display device of (a) plurality, (2) It is characterized by the exposure method concerning invention 
comprising the following in the light exposure of the pattern exposed by the photosensitive substrate, in order to amend 
adjustment or unevenness of exposure. 

The adjusting process which adjusts the display action of the display device which contributes to formation of the exposure 
pattern which should be exposed by the photosensitive substrate. 

(c) The transfer process which transfers the exposure pattern displayed in the pattern formation part to a photosensitive 
substrate. 

[0034] 

In the above-mentioned exposure method, according to an adjusting process, in order to amend adjustment or unevenness of 
exposure, the light exposure of the pattern exposed by the photosensitive substrate. Since the display action of the display 
device which contributes to formation of the exposure pattern which should be exposed by the photosensitive substrate is 
acjjusted. The light exposure of an exposure pattern can be acUusted simply and promptly, using in extension the original function 
of a pattern formation part which generates the pattern equivalent to exposure pattern form as it is, or unevenness of exposure 
can be amended. 
[0035] 

The 23rd this invention is characterized by the exposure method concerning invention comprising the following. 

(a) The exposure pattern formation process which forms ai.desired exposure pattern using the pattern formation part containing 
two or more display devices. ' 

(b) The adjusting process which adjusts the display action of the display device which contributes to formation of the exposure 
pattern which should be exposed by the photosensitive substrate according to the exposure pattern form exposed by the 
photosensitive substrate or/and the size of an exposure pattern. 

(c) The transfer process which transfers the exposure pattern displayed in the pattern formation part to a photosensitive 
substrate. 

[0036] 

Since the display action of the display device which contributes to formation of the exposure pattern which should be exposed by 
the photosensitive substrate according to an adjusting process in the above-mentioned exposure method according to the 
exposure pattern form exposed by the photosensitive substrate or/and the size of an exposure pattern is adjusted. An exposed 
state can be controlled simply and promptly, using in extension the original function of a pattern formation part which generates 
the pattern equivalent to photosensitive exposure pattern form as it is, and the suitable exposure according to exposure pattern 
form or/and the size of the exposure pattern is attained. 
[0037] 

The 24th this invention is characterized by the exposure method concerning invention comprising the following. 

(a) The exposure pattern formation process which forms a desired exposure pattern using the pattern formation part containing 
two or more display devices. 

(b) The adjusting process which adjusts the display action of the display device which contributes to formation of the exposure 
pattern which should be exposed by the photosensitive substrate according to the exposing condition of the pattern exposed by 
the photosensitive substrate. 

(c) The transfer process which transfers the exposure pattern formed in the pattern formation part to a photosensitive 
substrate. 

[0038] 

Since the display action of the display device which contributes to formation of the exposure pattern which should be exposed by 
the photosensitive substrate according to an ac^justing process' in the above-mentioned exposure method according to the 
exposing condition of the pattern exposed by the photosensitive substrate is adjusted. An exposed state can be controlled simply 
and promptly, using in extension the original function of a pattern formation part which generates the pattern equivalent to 
exposure pattern form as it is, and the exposure optimized by corresponding to various conditions including the process of order, 
etc. appropriately is attained. 
[0039] 

The exposure method concerning the 25th invention is the method of the 22-24th invention, and an adjusting process includes 
the correcting process which corrects the exposure pattern formed of a pattern formation part. In this case, correction of an 
exposure pattern can attain simply and efficiently light exposure adjustment unevenness-of^exposure amendment and the light 
exposure adjustment according to the geometrical factor of the exposure pattern, the acUustment according to an individual 
exposing condition, etc. 
[0040] 

A manufacturing method of a micro device concerning the 26th invention manufactures a micro device using an exposure method 
of the 21 -24th invention. In a manufacturing method of the above-mentioned micro device, since an above-mentioned exposure 
method is used, suitable exposure according to adjustment of a light exposure, amendment of unevenness of exposure, exposure 
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pattern form. etc. is attained, and a highly precise micro device can be manufactured by a high yield, 
[0041] 

[Mode for carrying out the invention] 
[A 1 St embodiment] 

Drawing 1 is a figure showing outline composition of an exposure device concerning a 1st embodiment. This exposure device 10 
The illumination light source device 2, the mask device 4, and, the projection lens 6, It has the stage device 7 and the main 
control part 8. and exposing treatment is performed by projecting a reflection pattern image of the variable pattern generation 
part VPG provided in the mask device 4 on plate (photosensitive substrate) PL laid in the stage device 7. 
[0042] 

Here, the illumination light source device 2 is provided with the following. 

The illumination-light study system 21 which enters almost parallel light flux uniformly to the variable pattern generation part 
VPG provided in the mask device 4, performs uniform Lighting Sub-Division, and consists of a light source, a condenser, a 
collimate lens, etc. 

The light-source-control system 23 which controls an operating state of the illumination-light study system 21. 

This illumination-light study system 21 is having operation controlled by the main control part 8. Illumination-light IL obtained by 

equalizing illuminant light of a specified wavelength ejected from a light source can be entered in the variable pattern generation 

part VPG as almost parallel and uniform light flux, and the whole variable pattern generation part VPG can be illuminated 

uniformly. 

[0043] 

The illumination-light study system 21 can also be used as wavefront-splitting type Koehler illumination. In this case, although 
the illumination-light study system 21 comprises a light source, a collimate lens, an optical integrator (a fly eye lens, a rod type 
Integrator, a diffraction element), a condenser, a field diaphragm, a relay lens, etc., An optical design is performed in consideration 
of the surface of the variable pattern generation part VPG which is an illuminated face Inclining to an Illumination-light axis. In 
such an illumination-light study system 21, illumination-light IL ejected from secondary light source images formed in the 
backside focal plane of each lens element of the fly eye lens as an optical integrator, for example is entered in the variable 
pattern generation part VPG in the state where it superimposed as a parallel pencil, respectively. By arranging an aperture 
diaphragm to the position of the secondary light source formed with a fly eye lens, or its neighborhood, and adjusting the opening 
diameter, The sigma value (ratio of the caliber of secondary light source images on the pupil surface over the* path of opening EP 
of the pupil surface of the projection lens 6) which is an important factor which determines Lighting Sub-Division conditions can 
be set as a desired value. The sigma value as Lighting Sub-Division conditions can be continuously made variable by an efficient 
basis by introducing a zoom optical system. 
[0044] 

The mask device 4 is provided with the following. 

The variable pattern generation part VPG which is an electronic mask system which generates the variable exposure pattern 
which should be projected on plate PL which it was illuminated with the illumination light source device 2. and was laid in the 
stage device 7, and is a light figure formation part. 

The mask holder 41 which supports the variable pattern generation part VPG. 

The mask control system 43 which controls the operating state of the variable pattern generation part VPG. 
[0045] 

The variable pattern generation part VPG consists of digital mirror devices (DMD) which are nonluminescent type image display 
elements, for example, and are called a spatial-light-modulation machine here, By leading to the specific direction which reflects 
and deflects incident light in the element unit arranged in two dimensions, and has the projection lens 6, the intensity of the 
incident light to the projection lens 6 can be modulated spatially. Although the mask holder 41 holds the variable pattern 
generation part VPG fixed to the projection lens 6. it can adjust the posture over the projection lens 6 of the variable pattern 
generation part VPG with alignment in that case. That is, while being able to make it move suitably in two dimensions In a field 
vertical to the standard optic axis AX by the mask holder 41, the variable pattern generation part VPG can rotate only a desired 
angle of rotation around the standard optic axis AX, or a tilt can be carried out to the standard optic axis AX. Under the present 
circumstances, the position of the variable pattern generation part VPG is measured by the laser interferometer (un-illustrating) 
etc. which were formed in the mask holder 41, and is outputted to the mask control system 43. The mask control system 43 
adjusts the position of the variable pattern generation part VPG based on this measurement data. The mask control system 43 
can constitute a control means with the control section 8, and can make a display action perform to the variable pattern 
generation part VPG based on the instructions and data which are outputted from the main control part 8. The posture of each 
micro mirror specifically arranged by two-dimensional matrix form by the pixel unit on the surface of the variable pattern 
generation part VPG based on the picture or pattern information which should be generated to the variable pattern generation 
part VPG is electronically controlled via the actuator provided in each micro mirror. The ON state by which each micro mirror 
draws illumination-light IL In the standard optic-axis AX direction of the projection lens 6 by this. Binary operation of the 
illumination-light IL Is carried out between the OFF states. led to the non-exposure optical path from which it separated from the 
standard optic axis AX of the projection lens 6. and it generates as the whole variable pattern generation part VPG, desired 
reflection pattern, i.e.. exposure pattern. The mask control system 43 can change the display pattern which should be generated 
to the variable pattern generation part VPG based on the pattern information outputted one by one from the main control part 8. 
Thereby, the exposure pattern formed in the variable pattern generation part VPG can be suitably changed synchronizing with 
movement of plate PL laid in the stage device 7. 
[0046] 

The projection lens (projection optical system) 6 is a projection means which consists of a telecentric optical system of actual 
size for example, it comprised optica! element lens systems, such as a dioptric lens, for example. Image light IM of the variable 
pattern generation part VPG illuminated by illumination-light IL is projected for magnification suitable on plate PL arranged on an 
exposed side. The projection optical system 6 can also be constituted from a catadioptric system and a catoptric system, 
without restricting to a dioptric system. 
[0047] 

The stage device 7 is provided with the following. 

It Is for making it move with predetermined speed to the projection lens 6. where plate PL is aligned and supported, and is the 
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stage 71. 

The stage driving system 73 which controls the operating state of the stage 71, 

The stage 71 can be aligned to the projection lens 6 by driving to the stage driving system 73, and moving in three dimensions in 
accordance with the inside of a field vertical to the standard optic axis AX. and the standard optic axis AX, or inclining suitably to 
the standard optic axis AX. The stage 71 can be driven to the stage driving system 73, and can be moved to a prescribed 
direction (for example, transverse direction in alignment with space) vertical to the standard optic axis AX at the rate of a 
request, Scanning exposure to which plate PL is moved synchronizing with change of the display image generated to the variable 
pattern generation part VPG is enabled. The position of the stage 71 is measured by a laser interferometer, a focus sensor (un- 
lllustrating), etc. which were formed in the stage driving system 73, and is outputted to the main control part 8. The main control 
part 8 can drive the motor etc. which were formed in the stage driving system 73 based on this position information, and can 
move plate PL to a target position at the rate of a request. 
[0048] 

The main control part 8 operates the illumination light source device 2. the mask device 4. and stage device 7 grade to suitable 
timing, and makes the proper place on plate PL project the image of the variable pattern generation part VPG. Under the present 
circumstances, the main control part 8 performs scanning exposure by scrolling the exposure pattern formed in the variable 
pattern generation part VPG via the mask control system 43 synchronizing with this, moving plate PL at a suitable speed. The 
internal organs of the memory storage, such as a hard disk, are carried out to the main control part 8, and the exposure data file 
is stored in this memory storage. The contents of processing which are needed for it when exposing plate PL in an exposure data 
file, and its processing order are memorized, and it is 1 as what is called recipe data for these the processings of every. The 
transfer data of the light exposure to the pattern and plate PL which should be transferred on plate PL, etc. 2 The information 
(for example, spectral characteristic of a resist) about the resist applied on plate PL, 3 Needed resolution, 4 Preset values 
(illumination-light study characteristic information), such as a correction amount about the various characteristics of the 
illumination light source device 2, 5 Preset values (projection optics characteristic information), such as a correction amount 
about the various characteristics of the projection lens 6. and 6 Varieties of information, such as information about the surface 
smoothness of plate PL. are included. Above 2 -^^Q, Constituting 'i'^ and the exposing condition explained below, the main 
control part 8 optimizes operation of the illumination light source device 2, the mask device 4, and stage device 7 grade based on 
these exposing conditions. 
[0049] 

The display speed V2 in the projection pattern scanning direction displayed by the variable pattern generation part VPG when 
setting the scan speed of the plate stage 71 holding plate PL to VI here and setting projecting magnification of the projection 
means 6, i.e.. a projection optical system, to beta. 
V2=V1/beta 

It becomes. Therefore, when the magnification of the projection means 6 has magnifying power. When the display speed V2 in the 
scanning direction of the variable pattern generation part VPG becomes slower than the speed VI of the stage 71 and the 
magnification of the projection means 6 has reducing magnification conversely, the display speed V2 in the scanning direction of 
the variable pattern generation part VPG becomes larger than the speed VI of the stage 71. 
[0050] 

The exposure device 10 is provided with the following. 

The illumination-light sensing device 91 which is a measurement means for detecting the intensity of illumination-light IL 
generated from the illumination light source device 2 as other elements. 

The reflected-light sensing device 93 which is a detection means of a detection sake about the state of the branching 
illumination light BL led to the non-exposure optical path from the mask device 4. 

. The exposing light sensing device 95 which is the photoelectric detection means or measurement means for detecting the 
illumination of exposing light EL projected on plate PL through the projection lens 6. 

[0051] 

The first illumination-light sensing device 91 is provided with the following. 

The penetrable mirror 91a which branches in a part of liluminationHight IL ejected from the illumination light source device 2. 
The lens 91b for image formation. 

The light volume sensor unit 91c into which illumination-light IL which passed through the lens 91b enters. 
Sensor interface part 9 Id. 

The light volume sensor unit 91c consists of a one-dimensional sensor array etc., and measures the change with time of the 
luminous energy distribution integrated to the scanning direction of the variable pattern generation part VPG among directions 
vertical to the optic axis of illumination-light IL ejected from the illumination light source device 2, or total light volume. The light 
volume detected by the light volume sensor unit 91c is integrated to the scanning direction (Y shaft orientations) of the variable 
pattern generation part VPG. and such addition luminous energy distribution is measured corresponding to each position of an X 
axial direction vertical to a scanning direction. The sensor interface part 91 d intervenes between the light volume sensor unit 91c 
and the main control part 8, performs signal processing, and transmits the luminous energy distribution and the total light volume 
of illumination-light IL which were measured by the light volume sensor unit 91c one by one to the main control part 8 according 
to the command signal from the main control part 8. 

[0052] ; . 

The following reflected-light sensing device 93 is provided with the following. 

The light volume sensor unit 93c into which the branching illumination light BL which is reflected by the micro mirror of the OFF 
state which constitutes the variable pattern generation part VPG. and is ejected out of an optical path (non-exposure optical 

path) enters. 

Sensor interface part 93d. 

The light volume sensor unit 93c consists of a one-dimensional sensor array or a two-dimensional sensor array, and it has the 
resolution corresponding to the density of each micro mirror which constitutes the variable pattern generation part VPG in order 
to detect the non-exposure pattern formed of the branching illumination light BL Thereby, since the reflection intensity 
distribution from each micro mirror, etc. can be individually measured now, the picture element defect and malfunction of the 
variable pattern generation part VPG can be detected, and the shadow of the detailed garbage adhering to each micro mirror can 
be measured. The variation in the reflectance from each micro mirror, etc. are measurable. The sensor interface part 93d 
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intervenes between the light volume sensor unit 93c and the main control part 8. performs signal processing, and transmits the 
two-dimensional intensity distribution of the branching illumination light BL measured by the light volume sensor unit 93c one by 
one to the main control part 8 according to the command signal from the main control part 8. The Measurement Division by the 
light volume sensor unit 93c is performed to the timing from which all illumination-light ILs are ejected as the branching 
illumination light BL out of an optical path in principle, the interval VPG, i.e., the variable pattern generation part, of operation of 
the mask device 4. 
[0053] 

The last exposing light sensing device 95 is provided with the following. 

The light volume sensor unit 95c which detects exposing light EL which is fixed on the stage 71 and projected with the projection 

tens 6. 

Sensor interface part 95d. 

The light volume sensor unit 95c consists of a single sensor oria one-'dimensional sensor array, and can measure the illumination 
of exposing light EL which passed through the projection lens 6 as a two-dimensional map-like measurement value by 
cooperating with the stage 71 and the stage driving system 73. and moving in a field vertical to the standard optic axis AX. 
Thereby, the change with time of the two-dimensional illuminance distribution of exposing light EL or total light volume projected 
with the projection lens 6 is measurable. The sensor interface part 95d intervenes between the light volume sensor unit 95c and 
the main control part 8. performs signal processing, and transmits the intensity of exposing light EL measured by the light volume 
sensor unit 95c one by one to the main control part 8 according to the command signal from the main control part 8. It is in the 
state before the exposure which lays plate PL. for example on the stage 71, and the Measurement Division by the light volume 
sensor unit 95c is performed in the mask device 4 by a whole displaying condition, i.e., the state where all illumination-light ILs 
are led to the projection lens 6 by setting all the pixels of the variable pattern generation part VPG to ON. 
[0054] 

Drawing 2 is a perspective view which illustrates notionally the relation between pattern PA generated by the variable pattern 
generation part VPG provided in the mask device 4, and projection image PI formed in the projection area EA suitably set up on 
plate PL It is projected on pattern PA generated by the variable pattern generation part VPG as projection image PI of an 
inverted state on the projection area EA. While the projection area EA is moved to Y shaft orientations with constant speed with 
plate PL and projection image PI moves gradually on the projection area EA in connection with this, with constant speed, pattern 
PA takes a synchronization to -Y shaft orientations, and is scrolled. In a graphic display, corresponding to line pattern part LP 
gas in pattern PA. it is projected on line pattern LP gas' into the projection area EA. but pattern PA does not change with 
scrollings in this case, but exposure pattern EP of the line form prolonged in Y shaft orientations is formed. 
[0055] 

Drawing 3 is a figure which illustrates notionally the pixel structure of the variable pattern generation part VPG. The variable 
pattern generation part VPG has rectangular viewing-area DA, and is provided with the micro mirror MM of a large number 
arranged by matrix form in this viewing-area DA. The drive circuit is formed behind each micro mirror MM, the posture of each 
micro mirror MM is controlled individually, and switching of a binary is carried out between an OFF state parallel to the field of 
viewing-area DA, and the ON state which has a predetermined angle of inclination to the field of viewing-area DA. Drawing 3 
shows the state where the variable pattern generation part VPG was observed from the undersurface, and if the exposure 
pattern formed in the variable pattern generation part VPG is made to correspond to drawing 2 . it will be scrolled by -Y shaft 
orientations. 
[0056] 

Here, viewing-area DA consists of fundamental basic partition DAO (field corresponding to the required minimum light exposure of 
all the patterns) which is used for pattern formation and which is the 1st viewing area, and reserve area DAI which are the 2nd 
preliminary viewing area that is not usually used for pattern formation. Only by being based on exposure by basic partition DAO. 
when light exposures run short, reserve area DAI of the latter is used in order to compensate this and to attain a target light 
exposure. Therefore, reserve area DAI is a range required for amendment of a light exposure, it has the width for tens of pixels 
from several pixels about Y shaft orientations which are scanning directions, and has the width of the same pixel number as basic 
partition DAO about the X axial direction which intersects perpendicularly with a scanning direction. This reserve area DAI is 
back located about scrolling of a pattern. That is, the light is switched on in the position corresponding to the target point on 
plate PL and reserve area DAI can acjjust the light exposure of the target point on plate PL by a pixel unit, after the pattern 
image of basic partition DAO moves on plate PL. And the region of accommodation of the light exposure serves as light volume 
corresponding to the width (It is 3 pixels when illustrating to drawing 3 ) of Y shaft orientations of reserve area DAI. 
[0057] 

Drawing 4 illustrates correspondence in case a defect pixel exists in the variable pattern generation part VPG. When shown in 
drawing 4 (a), three defect pixel DE shown by HATCHINNGU exists In basic partition DAO. and the deficiency of light quantity for 
2 pixels occurs at the maximum about Y shaft orientations which are scanning directions. Then, as shown in drawing 4 (b). in the 
X coordinates each position in which defect pixel'DE exists, another point light (2 pixels or 1 pixel) corresponding to the addition 
defective pixel number of Y shaft orientations is carried out using reserve area DAI provided in the upper part of Drawings. 
[0058] 

Drawing 5 corresponds to drawing 4 (b). and explains scrolling of a pattern by the variable pattern generation part VPG. Drawing 
5_(a) - drawing 5 (h) show. advance of later on scrolling of a drawing number, and a maximum of 2 pixels precedes them in reserve 
area DAI with movement (it descends on Drawings) of pattern edge ED, begin to turn them on. and it ranks second. It is gradually 
begun to switch on the light from an upper part pixel row which adjoins reserve area DAI in basic partition DAO. and lighting of 
basic partition DAO is completed. 

[0059] • * 

Drawing 6 is a graph explaining the role of reserve area DAI. Iri this graph, a horizontal axis shows the picture element position 
Px about an X axial direction, and a vertical axis shows the light exposure expected, the illumination Px, i.e.. each picture element 
position, in each picture element position Px. If reserve area DAI is not utilized as shown in drawing 4 (a), as shown in drawing 6 
(a), light exposures run short in the picture element position corresponding to defect pixel DE. On the other hand, if reserve area 
DAI is utilized as shown in drawing 4 (b). as shown in drawing 6 (b). shortage of a light exposure can be relieved and a uniform 
light exposure can be attained. Although it turns out that it is desirable to secure the width of the scanning direction of reserve 
area DAI more than the number of addition of the picture element defect which exists in a scanning direction. When the width of 
reserve area DAI is less than the number of addition of a picture element defect, and only a required row number changes the 
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pixel row of the direction which intersects perpendicularly with the scanning direction of basic partition DAO to reserve area DAI. 
the unevenness of exposure resulting from a picture element defect can be avoided. In this case, it may be necessary to reduce 
the whole light exposure. 
[0060] 

Drawing 7 (a) - drawing 7 (h) are the figures explaining the modification of scrolling of the pattern by the variable pattern 
generation part VPG. In this case, unlike scrolling shown in drawing 5 (a) - drawing 5 (h). this reserve area DAI is ahead located 
about a scroll direction. Therefore, although the light is gradually put out from a bottom pixel row in basic partition DAO with 
movement (it goes up on Drawings) of pattern edge ED. finally in reserve area DAI. a maximum of 2 pixels remains, and lighting is 
maintained. 
[0061] 

Particles, such as garbage, adhere on the variable pattern generation part VPG or the outskirts of it. and drawing 8 illustrates 
correspondence in case a display will be imperfect. When shown in drawing 8 ( a), it exists in basic partition DAO, circular shadow 
PS (KERARE). I.e.. protection from light, which are shown by HATCHINNGU. Before and after the optical path of the variable 
pattern generation part VPG. particles, such as garbage, are arranged and adhered as a shielding body, and are formed, and the 
deficiency of light quantity for 3 pixels generates this shadovy P at the maximum about Y shaft orientations which are scanning 
directions. Then, as shown in drawing 8 (b). in the X coordinates each position in which shadow PS exists. 1-3-pixel another 
point light corresponding to the addition defective pixel number of Y shaft orientations is carried out using reserve area DAI. 
That is. reserve area DAI is made to turn on additionally about the scanning direction where shadow PS exists, and it 
compensates for deficiency of light quantity. 
[0062] 

Although particles, such as garbage adhering to a projection lens, serve as an image which faded and decrease a light exposure. 

they can correct deficiency of light quantity by the same view as the above. 

[0063] 

Drawing 9 is a figure explaining the role of resen/e area DAI. If reserve area DAI is not utilized as shown in drawing 8 (a), as 
shown in drawing 9 (a), light exposures run short in the picture element position corresponding to shadow PS. On the other hand, 
if reserve area DAI is suitably utilized as shown in drawing 8 (b). as shown in drawing 9 (b). shortage of a light exposure can be 
relieved and a comparatively uniform light exposure can be attained. Equalizing a light exposure correctly like [ when the 
unevenness of a light exposure arises by shadow PS of a shielding body / in the case of being a picture element defect ] can 
prevent serious unevenness of exposure from occurring by extinction with going too far difficult **** simply and certainly. Since 
the image of the variable pattern generation part VPG is not projected as it is on plate PL but the Japanese quince of the image 
by diffraction of light arises unescapable. the level difference of edge shape as shown in the curve of drawing 9 (b) is not 
produced. 
[0064] 

Drawing 10 illustrates correspondence in case illumination unevenness ******** unevenness of exposure arises by the 
unevenness of the luminance distribution of illumination-light IL which enters into the mask device 4, and the reflectance of the 
variable pattern generation part VPG. Drawing 10 (a) corresponds to the measuring result by the illumination-light sensing device 
91, and illustrates the amount of optical scans which integrated the light volume of illumination-light IL about Y shaft orientations 
in each picture element position about an X axial direction vertical to a scanning direction. In this case, as for the amount of 
optical scans, light volume is decreasing by the central site. Drawing 10 (b) is a figure explaining the effect at the time of using 
reserve area DAI in the variable pattern generation part VPG shown in drawing 3 etc.. By canceling the unevenness of the light 
exposure shown in drawing 10 (a) using the measuring result by the illumination-light sensing device 91 shows that the whole 
plate PL is covered and comparatively uniform illuminance, distribution can be realized. 
[0065] 

Although drawing 1 0 explains that the unevenness of the luminance distribution of illumination-light IL or the reflection output of 
the variable pattern generation part VPG is compensated, and uniform illuminance distribution can be attained, it may originate in 
the unevenness of the penetration characteristic of the projection lens 6, etc., and illumination unevenness may arise on plate 
PL covering the whole plate PL like the case of drawing 1 Q (b) by turning on reserve area DAI so that the illumination 
unevenness on plate PL may be offset using the measuring result by the exposing light sensing device 95 also in such a case — 
comparatively uniform illuminance distribution ******** — uniform exposure can be attained 
[0066] 

Although explanation of drawing 10 explains that the homogeneity of the illumination of illumination-light IL or exposing light EL is 
attained by reserve area DAI provided in the variable pattern generation part VPG. If the absolute value of the illumination 
obtained with the illumination-light sensing device 91 or the exposing light sensing device 95 is used, it can be coped with also 
when changing temporally the illumination of illumination-light IL or exposing light EL That is, the variable pattern generation part 
VPG can be operated so that temporal change of the output of illumination light source device 2 grade may be offset, and 
exposure precision and a product yield can be raised. 
[0067] 

Drawing 1 1 - drawing 13 are the figures explaining the relation between line width and a light exposure. Among these, drawing 1 1 
shows the case where the isolated line is formed, drawing 12 shows the case where an isolated space is formed, and drawing 13 
shows the formation at the time of forming the pattern of a line & space. In each graph, a horizontal axis shows the distance 
(micrometer) on plate PL and a vertical axis shows the result of the wave optics simulation of the light exposure at the time of 
the best focus of a line with a line width of 2-3 micrometers or a space. Line width and an interval (Wrmicrometer unit) are shown 
in the right-hand side of the graph. To form a detailed line and a line & space so that clearly from these graphs, there is a 
tendency for light exposures to run short rather than the case where a thick line etc. are formed, and it is necessary to make the 
amount of illumination light increase so that this may be compensated. 
[0068] 

Drawing 14 is a graph which shows the result of having carried out the simulation of the change of the optimum light exposure at 
the time of changing the line width of the pattern of a line & space. A horizontal axis shows the pattern width of a line & space 
pattern, and a vertical axis shows the optimal light exposure, in order to attain such pattern width (the optimal way light volume 
with a pattern width of 10 micrometers is standardized as 1). If pattern width is set to 5 micrometers or less so that clearly also 
from a graph, an optimum light exposure will increase gradually, and when it is the pattern width which is 1 micrometer, it is 
necessary to secure an about 1.5-time light exposure as compared with the case where it is the pattern width which is 5 
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micrometers. 
[0069] 

Suppose that optimization of a light exposure is attained by fine adjustment which makes plate PL fluctuate the light exposure of 
each part corresponding to the line width and form of a pattern which should be exposed eventually by this embodiment from the 
above situation. Specifically a wave optics simulation can be performed from an exposure pattern, the optimal light exposure can 
be computed about each point on plate PL and rationalization of a light exposure can be attained about every pattern which 
should be exposed on plate PL A linewidth generally increases in a thin part and such an optimum light exposure generally 
decreases in a portion with a thick linewidth. Size generally increases in a small area part, and an optimum light exposure 
generally decreases in an area part with big size. The light exposure computed about each point on plate PL is kept on the table 
which it was converted into the display pattern and scrolling of the variable pattern generation part VPG. and was established in 
the memory storage of the main control part 8. If the optimum light exposure does not need to calculate by performing a wave 
optics simulation for every transfer pattern, the correction amount of a. light exposure is set up based on geometrical elements, 
such as line width, and it memorizes on the table etc. beforehand. Based on the geometrical characteristic of each part of a 
transfer pattern, an approximate optimum light exposure is simply reckonable. That is, the light exposure of various pattern parts 
can be set as a proper value by ac|justing lighting of reserve area DA1 provided in the variable pattern generation part VPG. 
taking into consideration the line width of the target pattern part, form and its size, an adjoining kind, an interval of a pattern, etc. 

[0070] 

Drawing 15 is a figure explaining how to optimize a light exposure in consideration of the form of a transfer pattern. Here, drawing 
15 (a) - drawing 15 (d) of the upper row are a figure explaining the initial stage of scrolling of the pattern by the variable pattern 
generation part VPG. In this case, reserve area DAI is ahead located about a scroll direction like the case of drawing 7 . The 
portion which performed black hatching in this case is a line part upon which the illumination light shines, and it has four kinds of 
widths of 1-4 pixels. Drawing 1 5 (e) - drawing 1 5 (h) of the middle are a figure explaining the interim phase of scrolling of the 
pattern by the variable pattern generation part VPG. Each pattern of four kinds of width is moving to -Y shaft orientations by 
one pixel unit. Drawing 1 5 (i) of the lower berth - drawing 1 5 (I) are the figures explaining the culmination of scrolling of the 
pattern by the variable pattern generation part VPG. In the state of drawing 15 G). the pattern of 1 pixel and 2-pixel width is 
turned on among four kinds of patterns by reserve area DAI which extended basic partition DAO [ 1 -pixel ]. In the state of 
drawing 1 5 (k). the pattern of 2-plxel width is turned on by reserve area DAI which extended basic partition DAO [ 2-pixel ], and 
the pattern of 2-plxel width is turned on in the state of drawing 1 5 (I) by reserve area DAI which extended basic partition DAO 
[ 3-plxel ]. That is, if based on the pattern of 4-pixel width, the light exposure of the pattern of 2-pixel width has Increased by 1 
pixel, and the light exposure of the pattern which is 1 -pixel width has increased by 2 pixels. Thus, by acijusting the pixel number 
of the scanning direction made to turn on by reserve area DAI according to line width, the light exposure of each transfer 
pattern can be optimized and precision improvement of pattern transfer can be planned. 
[0071] 

Overall operation of the exposure device 10 hereafter applied to a 1st embodiment shown in drawing 1 etc. is explained. The 
variable pattern generation part VPG in which the pattern was formed is uniformly illuminated by illumination-light IL from the 
illumination-light study system 21. The light flux reflected by the pattern of the variable pattern generation part VPG forms the 
image of a mask pattern via the projection lens 6 on plate PL which is a photosensitive substrate. And a desired pattern is 
gradually exposed by the whole surface of plate PL by scrolling the pattern formed In the variable pattern generation part VPG 
synchronizing with this, scanning plate PL In Y shaft orientations in the flat surface which Intersects perpendicularly with the 
optic axis AX of the projection lens 6. i.e.. a standard optic axis. Under the present circumstances, the main control part 8 makes- 
reserve area DAI of the variable pattern generation part VPG turn on according to the form etc. of the pattern which should be 
eventually transferred to plate PL via the mask control system 41 which constitutes a controller with this. acUusts the light 
exposure of each part, and attains optimization of a light exposure. Based on the detection result of the illumination-light sensing 
device 91, the reflected-fight sensing device 93. and the exposing light sensing device 95. reserve. area DAI of the variable 
pattern generation part VPG is turned on so that the illumination unevenness on plate PL may be offset. It can attain covering 
the whole plate PL and carrying out comparatively uniform illuminance distribution by this. 
[0072] : 

Drawing 16 is a flow chart which explains a part of exposure operation by the exposure device 10 in detail. 
[0073] 

First, in the main control part 8. the GAD data of a transfer pattern is read among data required for transfer (Step S1 1). This 

transfer pattern is equivalent to the pattern eventually exposed on plate PL 

[0074] 

Next, in the main control part 8, the exposing condition of this process is read and it opts for fundamental operation of the 
exposure device 10 (Step SI 3). Namely, while determining fundamental conditions, such as a standard light exposure required for 
the output of a light source, and pattern formation, based on resist information, required resolution, and illumination-light study 
characteristic information, projection optics characteristic information, etc. Parameters for scanning exposure, such as a scroll 
rate (display speed) of the pattern generated to the variable pattern generation part VPG and movement speed of plate PU are 
determined. 
[0075] 

Next in the main control part 8, the mask pattern which is basic pattern which should be formed in the variable pattern 
generation part VPG is computed based on the CAD data of a transfer pattern (Step 815). This mask pattern is what planned 
scrolling for scanning exposure, and serves as an Indicative data as time top delivery. Under the present circumstances, an 
optimum light exposure is computed according to the line width of a transfer pattern, the form of each field, a size, etc., the 
lighting number and lighting timing of reserve area DAI are calculated according to this, and a mask pattern is acfjusted based on 
such data. 
[0076] 

Next, the main control part 8 obtains the mask pattern which computes the correction amount of a mask pattern as a controller 
or a corrected part based on the exposing condition acquired at the above-mentioned step SI 3, and suits an exposing condition 
(Step SI 7). A mask pattern is corrected in order to specifically adjust exposure time by a pixel unit according to the sigma value 
of illumination-light IL formed by the illumination light source device 2 (the lighting number of reserve area DAI is made to 
specifically increase). Also when deformation illumination (for example, 4 very zona-orbicularis Lighting Sub-Division and multi- 
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electrode Lighting Sub-Division, such as Lighting Sub-Division) which corrects suitably the luminosity kicked to an illuminated 
field with the illumination light source device 2 and an illuminated field is performed, a mask pattern is corrected In order to 
acUust exposure time by a pixel unit according to the condition. 
[0077] 

Next, the main control part 8 measures the illuminance distribution of illumination-light IL ejected from the illumination light 
source device 2 based on the luminous energy distribution acquired from the illumination-light sensing device 91 (Step SI 9). In 
this case, the luminous energy distribution integrated to the scanning direction of the variable pattern generation part VPG is 
measured corresponding to each position of an X axial direction vertical to this. 
[0078] 

Next, the main control part 8 checks a mask image based on the output of the reflected-Iight sensing device 93 (Step S21). While 
checking the picture element defect of the variable pattern generation part VPG. adhesion of garbage, etc. based on the two- 
dimensional Intensity distribution of the branching illumination light BL specifically altogether obtained from the reflected-light 
sensing device 93 by making the variable pattern generation part VPG Into an OFF state, the picture element position is 
pinpointed. 
[0079] 

Next, in the main control part 8, the illumination of exposing light EL which passed through the projection lens 6 based on the 
output of the exposing light sensing device 95 is measured as a two-dimensional map-like measurement value (Step S23). Under 
the present circumstances, in order to remove the influence of the illumination-light sensing device 91 or the variable pattern 
generation part VPG, the difference to the illuminance distribution acquired from the illuminance distribution of exposing light EL 
by the light volume sensor unit 93c of the reflected-light sensing device 93 is computed. Thereby, only the illuminance 
distribution resulting from the projection system of projection lens 6 grade can be extracted. 
[0080] 

Next, in the main control part 8, the amount of initial correction is computed based on addition luminous energy distribution, a 
defect position, illuminance distribution, etc. which were acquired by Step SI 5, SI 7, and S19 (Step S25). By originating in the 
characteristic, a defect, etc. of the illumination light source device 2, the variable pattern generation part VPG, and projection 
lens 6 grade, conventionally, although this amount of initial correction is an inescapable error factor, it avoids such an error 
factor by correction of a mask pattern with the exposure device 10 of this embodiment, so that it may explain below. 
[0081] 

Here the portion of the amount of initial correction based on addition luminous energy distribution. It is converted into the 
number which is arranged at right angles to the direct direction (X axial direction) of a scanning direction as a correction amount 
common to the pixel arranged in the variable pattern generation part VPG in the scanning direction (Y shaft orientations) and 
which is registered for every picture element position and turns on reserve area DAI of the variable pattern generation part VPG 
(refer to drawing 10 ). The portion of the amount of initial correction based on a defect position is also registered as a correction 
amount common to the pixel row of the scanning direction where a defect etc, are projected in the variable pattern generation 
part VPG. and is converted into the number which turns on reserve area DAI of the variable pattern generation part VPG (refer 
to drawing 4 - drawing 9 ). On the other hand, in each point of a transfer pattern, the portion of the amount of initial correction 
based on illuminance distribution may be set up based on the measuring result by the exposing light sensing device 95, and is set 
up in each timing of movement of the pixel unit by scrolling of the pattern formed in the variable pattern generation part VPG. 
Therefore, the portion of the amount of initial correction based on illuminance distribution is converted into the number and the 
position which turn on each pixel which constitutes reserve area DAI provided in the variable pattern generation part VPG in 
each timing of scrolling. 
[0082] 

Next, in the main control part 8, based on the amount of initial correction obtained at Step S25, the correction amount of a mask 
pattern is computed as a controller or a corrected part, and the mask pattern corresponding to the amount of initial correction is 
obtained (Step S27). This amount of initial correction was equivalent to the number which turns on reserve area DAI of the 
variable pattern generation part VPG. compensated the illuminance distribution of the illumination light source device 2. canceled 
the influence of the defect and garbage which were produced in the variable pattern generation part VPG, and has compensated 
the characteristic of the projection lens 6 grade. The transfer pattern eventually formed in plate PL by this can be made into the 
target form and a size with high degree of accuracy. 
[0083] 

Next, based on the directions from the main control part 8, the scanning exposure processing by the exposure device 10 is 
started (Step S29). That is, it holds aligning plate PL on the stage 71, and the variable pattern generation part VPG is illuminated 
by illumination-light IL from the illumination-light study system 21. In that case, the image of the pattern displayed by the 
variable pattern generation part VPG on plate PL is projected by displaying on the variable pattern generation part VPG the mask 
pattern obtained at Step S27 via the mask control system 43 which constitutes a controller with the main control part 8. And the 
pattern formed in the variable pattern generation part VPG synchronizing with this is scrolled to an opposite direction, starting a 
scan for plate PL to Y shaft orientations to the projection lens 6. 
[0084] 

Next, it is judged whether exposure was completed or not (Step S31). That is, exposure is performed all over plate PL on the 
stage 71. and it is judged whether the pattern corresponding to the transfer pattern incorporated at Step S1 1 all over plate PL 
was formed. 
[0085] 

Exposure is not completed at the beginning, but it progresses to Step S33, and it is judged whether illumination change of the 
illumination light source device 2 is an acceptable value. The illuminance distribution of illumination-light IL specifically ejected 
from the illumination light source device 2 based on the luminous energy distribution acquired from the illumination-light sensing 
device 91 is measured, and this value measures the quantity changed from the original value. Such an amount of change of 
illuminance distribution is computed corresponding to each picture element position of an X axial direction vertical to this as a 
value integrated to the scanning direction of the variable pattern generation part VPG. Thus, obtained illumination change is 
compared with an acceptable value for every picture element position of an X axial direction. 
[0086] 

When illumination change is judged to have exceeded the acceptable value at Step S33, the amount of initial correction obtained 
at Step S25 is changed, and the mask pattern corresponding to such change is obtained (Step S35). Thereby, the mask device 4 



http://www4.ipdI.inpit.go.jp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.ipdl.inpit 4/5/201 1 



JP,2004-304I35,A [DETAILED DESCRIPTION] 



Page n on3 



with which luminosity change of the illumination-light study system 21, the characteristic fluctuation of the exposure lens 61. etc. 

can be compensated in real time can be provided. 

[0087] 

When illumination change was judged to be in an acceptable value at Step S33. after changing the correction amount by a mask 
pattern at Step S35, it is judged whether the defect of a new picture, etc. arose in the variable pattern generation part VPG etc. 
(Step S37). 
[0088] 

When it is judged that the defect of a new picture, etc. arose at Step S37. the correction amount obtained at the amount of 
initial correction or Step S5 obtained at Step S25 is changed, and the mask pattern corresponding to such change is obtained 
(Step S39). The mask device 4 which can cancel by this the influence of the defect and garbage which were produced in the 
variable pattern generation part VPG in real time can be provided. 
[0089] 

Exposing treatment is continued returning to Step S31 and repeating processing to Step S39. after changing the correction 
amount by a mask pattern at Step S39. when it was judged that an image defect etc. did not exist at Step S37. On the other 
hand, when judged as the completion of exposure at Step S31, a series of exposing treatment is completed and processing is 
ended. Thus, the transfer pattern (pattern generated by a latent image and subsequent development) eventually formed in plate 
PL serves as target form and size, and highly precise exposure is attained. 
[0090] 

[A 2nd embodiment] 

Hereafter, the projection exposure method concerning a 2nd embodiment of this invention is explained. This projection exposure 
method is a manufacturing method of the micro device which uses the exposure device of a 1st embodiment by a lithography 
process. In this case, the semiconductor device as a micro device is obtained by forming predetermined patterns (a circuit 
pattern, an electrode pattern, etc.) on a wafer. 
[0091] ' . ' . 

Drawing 1 7 is a flow chart for explaining the manufacturing method of the semiconductor device as a micro device. First, in Step 
S40 of drawing 1 7 . a metal membrane is vapor-deposited on a wafer. In the following step S42. photoresist is applied on the 
metal membrane on a wafer, and the photosensitive substrate which is a wafer is prepared. Then, by using the exposure device 
and method concerning a 1st embodiment of the above in Step S44, The image of the pattern scrolled on the variable pattern 
generation part VPG which functions as a mask (reticle) is projected via the projection lens 6 on the wafer (it corresponds to 
plate PL of drawing 1 ) which moves by scan. Thereby, the exposure pattern which has desired form is precisely transferred by 
the wafer. 
[0092] 

Then, in the step S48 after development of the photoresist layer on a wafer was performed and the resist pattern was formed in 
Step S46, By etching by using a resist pattern as a mask on a wafer, the wafer in which the circuit pattern corresponding to the 
exposure pattern generated on the variable pattern generation part VPG was formed is prepared. Then, devices, such as a 
semiconductor device, are manufactured by performing formation of the circuit pattern of an upper layer, etc. on the substrate 
into which the wafer was processed. According to the above-mentioned semiconductor device manufacturing method, the 
semiconductor device which has a circuit pattern which has very detailed and precise line width, an interval, etc. can be obtained 
with a sufficient throughput. 
[0093] 

[A 3rd embodiment] 

Hereafter, the projection exposure method concerning a 3rd embodiment of this invention is explained. Drawing 18 is a flow chart 
for explaining how to manufacture the liquid crystal display element as a micro device, using the exposure device of a 1st 
embodiment. In this case, the liquid crystal display element as a micro device is obtained by forming a predetermined pattern on a 
glass substrate. 
[0094] 

In the pattern formation process (Step S50) of drawing 18 . What is called an optical lithography process of carrying out transfer 
exposure of the pattern scrolled on the variable pattern generation part VPG to the photosensitive substrates (glass substrate 
etc. in which the resist was applied) which are plate PL like the case of a 2nd embodiment is performed using the exposure 
device of a 1st embodiment. Of this optical lithography process, the prescribed pattern containing many electrodes etc. is formed 
on plate PL Then, plate PL after processing shifts to the following light filter formation process (Step S52) as a substrate with 
which the predetermined pattern was formed by passing through each process, such as a developing process, an etching step, 
and a resist peeling process. 
[0095] 

In the following light filter formation process S52, the light filter which arranged the group of the filter of the stripe which many 
groups of three dots corresponding to R, G, and B are arranged by matrix form, or consists of three. R. G. and 8. to two or more 
horizontal scanning line directions is formed. And (Step S54) is performed for a cell assembler after a light filter formation 
process (Step S52). Like this cell assembler, a liquid crystal panel, i.e.. a liquid crystal cell, is assembled using the substrate which 
has the prescribed pattern obtained in the pattern formation process (Step S50), the light filter obtained with the light fitter 
formation process (Step S52). etc. 
[0096] 

In (Step S54), a liquid crystal is poured in as a cell assembler between the substrate which has the prescribed pattern obtained in 
the pattern formation process (Step S50), for example, and the light filter obtained with the light filter formation process (Step 
S52), and he manufactures a liquid crystal panel. Then, each part articles in which the display action of the assembled liquid 
crystal panel is made to perform, such as an electric circuit and a back light, are attached, and it is made to complete as a liquid 
crystal display element at a module-assembly process (Step S56). According to the manufacturing method of an above- 
mentioned liquid crystal display element, the liquid crystal display element which has a circuit pattern which has precise line 
width, an inters^al. etc. can be obtained with a sufficient throughput. 
[0097] 

As mentioned above, although it was based on the embodiment and this invention was explained, this invention is not limited to 
the above-mentioned embodiment. For example, in the above-mentioned embodiment, although digital mirror devices (DMD) were 
used as the variable pattern generation part VPG, it can replace with this and other spatialHight-modulatton machines, such as a 
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high-reflective-Hquid-crystal display device (LCD) and an electrochromic display (BCD), can be used. It can replace with the 
variable pattern generation part VPG. and spontaneous light type image display elements, such as CRT, an EL display, and a LED 
display, can also be used. In this case, the illumination light source device 2 shown in drawing 1 becomes unnecessary. When 
reflection type space light modulators, such as DMD, are used as the variable pattern generation part VPG, can carry out direct 
detection of a picture element defect, garbage, etc. of the variable pattern generation part VPG by a reflected light, but When a 
transmission type spatiaf-light-modulation machine and a spontaneous light type image display element are used, in order to 
detect a picture element defect, garbage, etc., insert a detector on the optical path of exposing light, or. A means to be near the 
variable pattern generation part VPG, and to detect the state of this variable pattern generation part VPG from the outside of 
the optical path of exposing light in picture wit! be formed. 
[0098] 

in the above-mentioned embodiment, basic partition DAO and reserve area DAI are provided In the variable pattern generation 
part VPG. and the illuminance distribution of the extinction by a picture element defect etc. or illumlnatlon-light IL Is offset — as 
— operation — now. although it is. Especially reserve area DAI cannot be provided but amendment which offsets the illuminance 
distribution of the extinction by a picture element defect etc. or illumlnation-llght IL only by basic partition DAO can also be 
performed. 
[0099] 

Although the light exposure is adjusted In the above-mentioned embodiment by making the viewing area of each pixel which 
constitutes the variable pattern generation part VPG fluctuate. The light exposure in each point on plate PL can also be adjusted 
by adjusting the lighting times or display time (duty ratio of one of lighting times or display time, and OFF) of each pixel. The light 
exposure in each point on plate PL can be adjusted also by adjusting the transmitted light amount of each pixel of the variable 
pattern generation part VPG. 
[0100] 

Although the variable pattern generation part VPG in which the lattice-like pixel is formed is used in the above-mentioned 

embodiment, the variable pattern generation part VPG without such regularity can also be used. 

[0101] 

Although the pattern of the variable pattern generation part VPG is scrolled in the above-mentioned embodiment, scanning plate 
PL to Y shaft orientations to the projection lens 6, After making Y shaft orientations carry out step moving of the plate PL to an 
X axial direction to the projection lens 6 after the end of a scanning, the pattern of the variable pattern generiation part VPG can 
also be scrolled scanning plate PL to Y shaft orientations again, and exposure of a wide area Is attained In this case. 
[0102] 

Although the above-mentioned embodiment explained the case where an exposure device comprised a dioptric system 
fundamentally, all projection lens 6 grades can be transposed to the catoptric system or catadioptric system which has an 
equivalent or similar function. 
[0103] 

In the above-mentioned embodiment, when the pixel number of reserve area DAI provided in the variable pattern generation part 
VPG is insufficient and an amendment limit is exceeded, the case where a light exposure cannot be optimized according to the 
form of a transfer pattern, etc., and the case where illumination etc. cannot be equalized may arise. In such a case, since the 
amendment limit was exceeded, or the homogeneity of exposure is unmaintainable in a standard, the warning to an operator shall 
be emitted from the main control part 8 as that by which rationalization of the exposure according to pattern shape is not 
attained. Even if it stops the whole light volume, basic partition DAO is selectively changed to reserve area DAI for light exposure 
amendment to apply light exposure amendment of the purpose. On the other hand, the exposure device 10 Is corrected to stop 
the whole light volume. Correction of such an exposure device 1 0 means exchange of the variable pattern generation part VPG. 
cleaning, adjustment of the Illumination light source device 2 which are spatial modulation elements. 
[0104] 

In explanation of the above-mentioned embodiment, although the transfer Image Is formed in plate PL by binary exposure called a 
part for an exposed part and a non-exposed area, the exposure called a half dose [ need / the half grade of the usual light 
exposure / to be exposed ] may be required. In this case, In the usual exposure region, utilize basic partition DAO and reserve 
area DAI which were provided In the variable pattern generation part VPG, expose a pattern with a desired light exposure, and in 
the field of a half dose. It Is considered as a desired light exposure by thinning out suitably the lighting number of the pixel of the 
scanning direction of basic partition DAO. reducing the reflectance and transhnissivrty of each pixel, or shortening ****** of the 
lighting times of each pixel. 
[Brief Description of the Drawings] 

[Drawing 1] lt is a figure showing the outline composition of the exposure device concerning a 1st embodiment. 

[Drawing 2] It is a perspective view explaining the relation between the pattern formed In a variable pattern generation mask, and 

the projection image on a plate. ' 

[Drawing 33 lt is a figure which illustrates the pixel structure of a variable pattern generation part notlonally. 

[Drawing 4] (a) and (b) are figures which illustrate correspondence in case a defect pixel exists in a variable pattern generation 

part. 

[Drawing 5] (a) In the case where the picture element defect shown in drawing 4 exists. - (h) is a figure explaining scrolling of the 
pattern by a variable pattern generation part. 

[Drawing 6] lt is a graph explaining the role of the reserve area In a variable pattern generation part. 

[Drawing 7] (a) - (h) Is a figure explaining the modification of scrolling of the pattern by a variable pattern generation part. 
[Drawing 8] (a) and (b) are figures which Illustrate correspondence In case displaying becomes particles, such as garbage, adhere 
to a variable pattern generation part, and Imperfect. 

[Drawing 9] It is a graph explaining the role of the reserve area in a variable pattern generation part 

[Drawing 10] It is a figure which Illustrates correspondence In case Illumination unevenness and unevenness of exposure arise. 
[Drawing 1 1] It is a graph explaining the relation between the line width in the case of an isolated line, and a light exposure. 
[Drawing 1 2] It is a graph explaining the relation between the line width in the case of an isolated space, and a light exposure. 
[Drawing 1 3] It is a graph explaining the relation between the line width in the case of a line & space, and a light exposure. 
[Drawing 14l lt is a graph which shows the result of having carried out the simulation of the change of the optimum light exposure 
at the time of changing line width. 

[Drawing 1 51 (a) - (I) is a figure explaining how to optimize a light exposure in consideration of the form of a transfer pattern. 
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[Drawing 16] lt is a flow chart which explains a part of exposure operation by an exposure device in detail. 

[Drawing 1 7] lt is a flow chart of the method of manufacturing the semiconductor device as a micro device concerning a 2nd 

embodiment. i ^ 

[Drawing 1 Sl it is a flow chart of the method of manufacturing the liquid crystal display element as a micro device concerning a 
3rd embodiment. 

[Explanations of letters or numerals] 

2 [ — Stage device. ] — An illumination light source device and 4 — A mask device and 6 — A projection lens and 7 10 [ — 
Mask holder. ] — An exposure device and 21 — An illumination-light study system and 23 — A light-source-control system and 
41 43 [ — Stage driving system, ] — A mask control system and 61 — An exposure lens and 71 — A stage and 73 91 — An 
illumination-light sensing device and 91c — A light volume sensor unit and 91 d — Sensor interface part. 93 — A reflected-light 
sensing device and 93c — A light volume sensor unit and 93 d — Sensor interface part. 95 — An exposing light sensing device 
and 95c — A light volume sensor unit and 95 d — Sensor interface part, AX [ — Basic partition, ] — A standard optic axis and 
BL — The branching illumination light and DA — A viewing area and DAO DAI [ — Image light and MM / — A micro mirror, PA / 
— A pattern and PI / — A projection image and PL / — A plate and EA / — A projection area and PS / — A shadow and 
VPG / — Variable pattern generation part ] — A reserve area and DE — A defect pixel and IL — The illumination fight and IM 
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http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fvww 4/5/201 1 



JP,2004.304135.A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and INPiT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing H it is a figure showing the outline composition of the exposure device concerning a 1 st embodiment. 

[Drawing 2] It is a perspective view explaining the relation between the pattern formed in a variable pattern generation mask, and 

the projection image on a plate. 

[Drawing 3] It is a figure which illustrates the pixel structure of a variable pattern generation part notionally. 

[Drawing 4] (a) and (b) are figures which Illustrate correspondence in case a defect pixel exists in a variable pattern generation 

part. 

[Drawing 5] (a) In the case where the picture element defect shown in drawing 4 exists. - (h) is a figure explaining scrolling of the 
pattern by a variable pattern generation part, 

[Drawing 6] !t is a graph explaining the role of the reserve area in a variable pattern generation part. 

[Drawing 7] (a) - (h) is a figure explaining the modification of scrolling of the pattern by a variable pattern generation part. 
[Drawing 8] (a) and (b) are figures which illustrate correspondence in case displaying becomes particles, such as garbage, adhere 
to a variable pattern generation part and imperfect. 

[Drawing 9] It is a graph explaining the role of the reserve area in a variable pattern generation part. 

[Drawing 10] It is a figure which illustrates correspondence in case illumination unevenness and unevenness of exposure arise. 
[Drawing 1 1] It is a graph explaining the relation between the line width in the case of an isolated line, and a light exposure. 
[Drawing 12] It is a graph explaining the relation between the line width in the case of an isolated space, and a light exposure. 
[Drawing 1 3] It is a graph explaining the relation between the line width in the case of a line & space, and a light exposure. 
[Drawing 14] It is a graph which shows the result of having carried out the simulation of the change of the optimum light exposure 
at the time of changing line width. 

[Drawing 1 5] (a) - (I) is a figure explaining how to optimize a light exposure in consideration of the form of a transfer pattern. 

[Drawing 16] lt is a flow chart which explains a part of exposure operation by an exposure device in detail. 

[Drawing 17] It is a flow chart of the method of manufacturing the semiconductor device as a micro device concerning a 2nd 

embodiment. 

[Drawing 18] It is a flow chart of the method of manufacturing the liquid crystal display element as a micro device concerning a 

3rd embodiment. 

[Explanations of letters or numerals] 

2 [ — Stage device, ] — An illumination light source device and 4 — A mask device and 6 — A projection lens and 7 10 [ — 
Mask holder. ] — An exposure device and 21 — An illumination-light study system and 23 — A light-source-control system and 
41 43 [ — Stage driving system, ] — A mask control system and 61 — An exposure lens and 71 — A stage and 73 91 — An 
illumination-light sensing device and 91c — A light volume sensor unit and 91 d — Sensor interface part, 93 — A reflected-light 
sensing device and 93c — A light volume sensor unit and 93 d — Sensor interface part, 95 — An exposing light sensing device 
and 95c — A light volume sensor unit and 95 d — Sensor Interface part, AX [ — Basic partition, ] — A standard optic axis and 
BL — The branching illumination light and DA — A viewing area and DAO DAI [ — Image light and MM / — A micro mirror, PA / 
— A pattern and PI / — A projection image and PL / — A plate and EA / — A projection area and PS / — A shadow and 
VPG / — Variable pattern generation part ] — A reserve area and DE — A defect pixel and IL — The illumination light and IM 
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2. **** shows the word which can not be translated. 
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[ FF IS 5tt O iSS H ] 
[WaRS 1 ] . 

HU IB ^ - > m fiS 95 *3 ^ « 3^ CD S ^ ? <D a ®) ^ $|J -r ?. $1) ^ ¥ IS t . 

ftt^^^nm-r^ rouble, ntm^ytitm^ic^yt^ tx^^^^j^;^^ -xDmiiticm^t 

2 ] 

C t« W 3 ] 

^fzUbnXy- — i^t^^L. 20 

HtiiBa.TN^^oa.T^S!){^^sas-rsisisgi5^#t?iii:*#iSi;-r5S^^e<, 

[ W * « 4 ] 

BulBli^g|5^±^ mm^it^tmrnicmytt n^m^f^^-y<Dm^^rcityisj;:x}nyt^^i' 

->0:^^?fCfSi;T, HulB^^^f->Jg^gp{C<fcOaa^$nsS87te/^^-y«r1^iE-rs<» 
IEg|3^#t^Ci:;£r!tf®4:-r5m*3«3{C|B«c©^3tgg„ 
C W * « 5 3 

miixf--i^i,i. m^ic^^Lx . ^.ftitm^^mB^^^ - y mosaic M I'T ^unmic^m 
H«iB/^^f-ymfi!cgpti. mmmytitmwL<oj»micmmLrms£mytf^^-yi3'^^W3 so 

-r^j;^lc«^-rsci:^^fSSi:-rsiS*3ll7!>S40{5Fn*>l«fC|B«©S^^So 
C If ^ 6 ] 

ijiB^^^-^j^^gp(cTa^^nfcs?t^^^f-y^HuiB®>>ti±as{cjaij-r-i>jsR¥is^ 

C « 31 7 ] 

BijtfilSeg|5{±, HijlB>'^^->0fi!cgptcTa^Sb{lFr.sa^^^coii(tcji. i:THtlB.€>fe14» 

^SfO«^lg?0«^l!l{tOfil««:^M-r5Ci:^!|tmi:-rsii*«2$fe{i4(C|E«0 
C M * « 9 ] 

mi 7. 7- - it . mytic^LT . mit?.^^ ^ - y mf&^icM ^ytii&m.^^^y5 ftincB 
L r m ye ^ - y ^ m t ^ ^ dtcs^u, 

WiS^mm^ii. msB^^ ^ - ymiit^tc ^ 0 n%>^ye^^ -$1 - y ^miE-r ^ fctbic. m 

[ IS * ^ 1 0 ] 50 
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mmmm^it. mBf^ z m^mm^m\^^ ^ c tic ^ o . ^7r^m^<om7r^W}i^^^mm-r ^s, 

•r ^ c t^^WLt-r mm 1 nm I 0 (Diss tif)^ ] mictimo^yt^ Mo lo 
imMm 1 2 ] 

m^mm-r^ c t^o^mt-r^ c t ^i^wl tt ?>mmm i nm i i ofsm*^ i micmm<o 
i^mm 1 3 ] 

mii^^ - y^f^SfiicT m7]k-^ n ^ myt — y icm^T ^ ^7rim^(D ^ ^ ic ^ if 
(om^m^mm-r^ct^^WLtT^c t. ^i^wl tr ^m^^m i j^m i i <D(5in*> i mic 

mm^^ - yBf&^icr mTTstE ti ^^i^^^ - y icm^-t ^m^sm^(D^ ^ t)-^ ibmB^^ 20 
1 5 ] 

n 1 31 le « o K )t ^ g o 

[ W Af< « 1 6 ] 

(Dmytis^^i^rm-r^tim^m^tibic^^. m le ft jbij ¥ is ^ <o « fc a -d? t> t > tu is so 
[ il 5lt « 1 7 ] 

mm^^^m^ic^ytiti^/^-S'-y<Duytm^rziimyttsp>^ytmff^icmtii-r?>ytnm 

[ M aI? W 1 8 ] 

r ^ j^i:' - ymin^ t . 

tij K fi? ¥ S « . Ht 12 ^ 7^ 14 S ffi tc S ?t ^ n § ^ - y CO S )t ^ i; T , hu IB S 14 

immm I 9 ] 

hTI K 1^895 HuIB.^)t14SffitcS)t?n^®7t/'^^-V£DS7t^{^tcrSL;T. tulB/^^f 
-vjgfiSasfcj; oa^^n i> S - > <^ JE-T ^f^IEgp^^ty;: fc*^Mi:-r5»* 
II 1 8(C§B^C0S7\^^S. 
C IS aR Jl 2 0 3 50 
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to O X X — v-' t . 

mt^'^^ - yBf&^izisif ^ms^m^(D-v ^ a ^ ^ — (D^mmnitc ^ -:> r nm^yt^ic 

o 

[W*3S 2 1] 

c f § * « 2 2 ] • 

> fiK I g t . 

^it^mtiRicnytt n^^^myty^-^ ~y(Dmmic^^-t ^wi^imfrim^(Dm^sW}i^}S:m 
immmz 3 ] 

[ W * « 2 4 ] 

C iS * 3S 2 5, ] 
[ IS « « 2 6 ] 

[ 0 0 0 13 

c<Dnmii. i^mwm^. m^mm^^m^. mmm^. mmmn^ -y h\ ^ (omco-^ ^ ^ a 
c 0 0 0 2 ] 
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^t-o-D. ®B^xfx:/^•1'^cS^^^nrclHlK>•^:>->'^'J'x>'^cDi^»)^c|HlWLT^{k^•^i^ 

SfeiO*^4ilS^nTi.^-S(1fnF3S:i!Kl#M)o 

[ 0 0 0 3 ] 

C If 1^ 3t iJK 1 ] 
ft P»1 ¥ 9 - 1 7 7 • 1 8 ^ « 

L L . ± K O J: d ^ ^ S « T' « . « fi fC ct c T ^ - y ^ £0 * ^ Ie ¥ ^ n fc T 

C 0 0 0 4 ] 

[ 0 0 0 5 ] 

[ 0 0 0 6 ] 
[ 0 0 0 7 ] 

(b) /^^-vJg^a5^c^5^t^?t^cDS^^^(Da^^il)^'F^$|J^al■r-s$|J^^fst. (c) 

«l.'E:T'fe5oB(l#cDgfg^Siii^a^^?^(Cti, CRT (cathode ray tu 

be) , ^^EL (e I ect ro 1 umi nescence) -r-i'XT'b-i'. 

L 7=" -fXT'L^r, LED-r"-i'X7°U"r,0LED (organic light emi 

t t i ng d i od e) X f U ^. . LDf-^XZfU^. M ^ Hi ^ :^ U ^ (F 

ED: field emission display)^:/5Xv■r'^'Xy^"1'(P 

dp: plasma display panel)^A'i^tni>o^fc.^tScDlP58 

^mmi^mynm^li. ^myt^m^ a s p a t i a \ light modulator 40 

) i;feflftfn> ^(omm. iiL^&^\,^i,imyt<D^m^^fSi6^tc^mr ^m^-vho . mm 

lS.m&7n^^(.LCD: liquid crystal display)>xU'j7h 
ni7a5.yi'7'^x-:fU^ (ECD) mio^-^^n^o ^fz. SWSJS^Tt^Dlfgtcti, D 
MD(digital mirror device, or digital mic 
ro-mi r ror dev i ce) , SttS^-TU-Y. R m m Tfk m ^ . ttMi* 

ifix'-fX'/U-f'(EPD: electrophoretic display), 
'^-/^ (Xlia^-rv^) , Jtm^^-ThMyl/:/ (gra t i. ng 1 i ght va I 

ve) ^jb^^^n^o s/c. rs7i£>'^^ — tii. ^ytt^^ ^^it •- >m L < irim^^ 
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[ 0 0 0 8 ] 

(D ^ yt m ^ mm ^ fcii ^ yt is h ^ m lE t ^ fz ib ic. myt^m^icmfe-^n^^^^yt^^^ 

- y (o m m ic m ^ t ^ m7i< ^> om^mi'^^mm-r ^ (dz- . myt^m^icmm&^^cu^-r 

- > m ^ <D mm ^ HK^ifj m m L r m m ■ mmicn^t^^^ -><omytm^mm-r ^ 

[ 0 0 0 9 ] 

T # ^ c 
[0010] 

[001 I ] 

BVi^fziiXis^tfmft^^i'-iyioi^^^iciJL.cT. ^ft^m^ic^yt^ n ^ ^yt^^ 
■r^^ ^^^f - ym^-rrj:i:>^myt^^ii - ymviicmm-r ^^^^ -y^'tcD^i^^mr 

o 

[001 2 ] 

ic^yf^n^myt^^^->(DmiR^rzity'i5i:zfmyt^^^-y<D:k^-^ic!ti:^r.^^i' — 

^ o 

[0013] 40 

ic^Lx. ^yt^m^^ ~>mfS.^icm Lx mn&jic^mtE -^^ ^^^^ -y^fs.^t)\ 
^ye^m^cof^W)icmmi.rmyt^^-$'->i}^^m-r^^vicm^s-r^ci:^'^mfr^o 

[001 4 ] 

m 6 (D^mitcm ^^ytmmit . m i - 5 <D^Bn(D^mr' -o r . -z^mm.siiic 
X mynt ntzuyt^'i^ - ^mytitmmici^mr ^t^m^$&^ <E,ic-ats c t t-r 
So ctDJf^. i^mmytmm tr ^ c t t^x ^ . myt^^^ - >^mM<Dm.izm. mm. e 
< ii!^^bmxmm±icmyt-t ^ c tt^x^ . # is /Jn <d « ^ . w v> « « fi o «ai ^•^ ^ - 
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[0015] 
[001 6 ] 
[0017] 

[0018] 

s/c. mi 0 (D ic m ^mm . m i - 9 (D^BM(D^mv & x . -ymi^^ 20 
t)K myt^^ ^ - > ^ mTnT ^ rci6(Dmm.(Dm7nm^ r ^m I mTnmm. Rtfrnf^m^ 
(omTnWti'^^mmr ^rcibicmi&(Dm7rsm^'^^r ^m 2 mTjkmm^^^. mm^tiK m 
2 mTjkmm^ ^ c tic ^ K> . m^^m^foym^^miiFm.^mmr^ct^^mt-r^o c 

c i: *s T' # s o 

[0019] 

^fc. Hi ] (D^miC^:^^^mmi,i.. ^l~10cD?gB^O^BT-feoT. ''^^'->'}gfi!c 

;S: ^ o 
[ 0 0 2 0 ] 

$ ^c. ^1 2 cD^mic^^m^mmit. ^i~i \ <r>nm(omm.X'^^x . ^^n-^mm 
^icxmmt^ri^mye^'^^-yi!im^-r^m7nm'¥-ici5i>^:^,mytcr)^^m^mmT?>!it 
^nmtr^ct^^mtr^o c ex. rm^m<Dmmj tu. m^.m^<Dj^xixitm 
m^m<omm. m7nm=3'(os.mxii.mm^m<Dmmm^^tsm^.x & com-t. myt 
/^'St-y^tmf^r^mTjkm'f-co^^&mmicj^-ox. uMmtomm. mtts ib (Dmm. m 
yt - > m Vim ic ji^i i:, tz ^j: m ytm i)"^ ^ m icii ^ o 

[ 0 0 2 1 ] 40 

^fz. mi 3 (D^BMicm^m^mmii. m \ ~ i i (D¥tm(r>mmx ii> ■:> x . ^^^-ymis. 

^icxmn<-$ n^^yt^^'?' -yicm^-r ^mfr^m^cD^^ ictsii ^^^yttDm^m^mm-r 

ckoT, nytm<Dmm. m^ts <b<omiE. m^t^^^i — ym^micitcrzmm^jimftmt'^^ 

^ ^ o 

[ 0 0 2 2 ] 

^ fz. mi 4 a:>mmicm^^^mmii. mi~i icofg^co^ST-s-^T, ^^-f-ymm 
ss^icxmTjKt ti?>m^^^^ -ytcm^t ?>m^^m=?-<D^^ ij^fb^^itmi&^f^ r> ^(D^rn. 

[ 0 0 2 3 ] 50 
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sfc. mi 5 (D^micgh^mytmmii. ^i~i 4 (Dftm<Dmmv r . ->mm 
^^mmr ^mmmm% i,c^ ^ . mm^tK f - ym^^^mm-r ^mmts ^ ^ rz 

ftl ^ ^ o 

[ 0 0 2 4 ] 

mmr ^mmts p> ^ fz i,tmyiitm^i,cB^-^ n^^yt^^ ^ — y (Dmytts lb ^if'm-r ^tim 

is-r ?> n t^nmtt ?>o ccom-^. ifm^^^t^ ^ (omm^ y -( - y ■:7 v t ji^ 
-< i^r-mmts ib^mytis ^^miE-r c tt/^r-t ^0 

[ 0 0 2 5 ] 

sfc^ mi 7 (D^B^icm^mytmmn. m \ - i 5 <D^m(Dmm.r' & ■:> r . ^^^m^ic 
eye t ^^m tr ^ o 

[ 0 0 2 6 ] 

^tz. mi 8 (D^B^icm^m^mmit. (a) mm.(om.^^mT^^^. mm^<Dm7rsm^ 
i^K)^j}i-^ritzm^f^'5( ->^m^-t ^tz^nmft'&mm.^un-t ^rz)i><D7.f- — iy 

[ 0 0 2 7 ] 
[ 0 0 2 8 ] 

^fc, mi 9 <Dnm\>c%:bm,^'^m\i. m \ s (Dwm(o^mx^&-DX . msgp^. ^^-tt 

[ 0 0 2 9 ] 

^isfcs (c) /^ii -ymi&mic ^ 0 m^tE titzmyt^^nt - y^^yt-t ^tztb(D^yti$.m 

m^^Ui^r^fzibCDXv^-i^t. (d) /^^->}i^fi!tg|?fCt5ttSjtiS:iDv^'^n5^-<D 
[ 0 0 3 0 ] 

[ 0 0 31] 50 
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[ 0 0 3 2 ] 

^jim^ti^^mic^j: ^ . 10 

[ 0 0 3 3 ] 

^#fi)i£''^^'->cDj^fig{c^^-r5a^^Ttoa^i(ift*i«^-rsii^xst^ (c) 

[ 0 0 3 4 ] 

mytts lb ^miEt ^ rcii>ic ^ m^nm^icmyt^ n^^tmi^^^^ -xDBi&izm^r ^ 20 
&^m^<Dm^^W]n^m^t ^ (D-u . m - > m ^ m t ^ -$1 - > ^ ^ cd i^ ^ ^ 

[ 0 0 3 5 ] 

is c t^^mt-r 3D 

[ 0 0 3 6 ] 
[ 0 0 3 7 ] 

^fc. S2 4(D^B^tc^;i,SJt75-j4{±. (a) (O m Tjk M ^ ^ ts ^ — > B f&SSi ^ m 

^^rmmom^y^ 1^ - y ^mmt ^mfty'i^ - >mi&xm t . ( b ) ^jtnasfc ^ 40 
#■r^«?^^^^D«^^^^)^■^^I^e-r^l^sxei:^ (c) ^^^^-^jg^gRfcTfgfiSt^n/'c 

[ 0 0 3 8 ] 

^<DX'. m^y^ ^ - > m^ic^^-r ^ y^ ^ - > ^ ^ It ^fii-r ^ y^ - >mi&^^?ik(D 
mm^w:.mff=iicmm ltmb • mm m ^^^m ^ ^\ m r ^ c tTb^r^. Hut^coya-txi? 

[ 0 0 3 9 ]. 50 
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[ 0 0 4 0 3 
[ 0 0 4 1 ] 

mBnytmmm 2 t . x mm 4 t . x e t . xx-v'SByt. ±mm^8 t 

^m^. x7--i^mm7 icmsLfcyiy- h (m ft it mm) p i ±ic. 7. ^ mm 4 icm 

ttrcPl^/^t5r->'SfiStg|5V P G OS m ^ ~ > ^ ^ ^ C t iC -o T M yt^M ^ 'i^s o 

[ 0 0 4 2 3 20 

c cv. mmytmmm 2 it. mm 4 icmi'f rc^^^^ ^ - > ^m.^v p g icn lz iSi 

^-hu>x^*>p.s5fi8R^3ie^i^2 1 fc, mm^^mz i (omi^n^m^mm-r ^iftmm 
'm^ 2 3 h^m ^ ^ o c (ommft^^ 2 \ {t . 9, k -d x m ^ un is k) 

[ 0 0 4 3 3 

fli fig ^ n i) M Bfl ffi T § oj ^ - y.^ fig 35 V P G CD S ffi M 0^ ^ (C 5>t L T M f4 L 

jgfi!t*nfc2;^7tj!S{tA^e>*tm^ti§H^B^7ti L«r. ^n^n¥fT^^i:bT««L/c4^ 

5 2i^Jtj^(DteHX«^O3fifi?(cPp^0^EHLT^cOMPS*i«fili-r-5c: t\zi:.-oX 

s mm^n-'^m'^t ^mw^^y r ^ ^ X & ^ o m (*g^u>X6£D«®coBgpEPtogfc 
3^-r§^(^«ffi±T-to2i)!:7tjf<^cDPS(Dht) ^W(m.<Dm[cm'&-t ^ c tifx ^ ^ o ^ 
izii. x-L,yt^^.^mxt^ctic.i:o. mm^n- 1 Lx (o a m^m^^o h txmm. 40 

[ 0 0 4 4 3 

T X ^ « 4 ti , M H-^ 7^ » K 2 cfc o T B?. ^ n T X 7=- - i^" ^ B 7 H L /c >^ - h 
PL(cS^-r^^oI^OIl7t/^:Sf->;g:5fefi!t-r§«^vxi' • ->XT-^T'feO> ^t^J^fiK 
gPT'*«nr^/^^?->^^g|5V P G oI^/^^r->'^figgiJV P G ^ T ^ X ^ fl^ 
^4 It, wr^''^^->'afe^a5VPGCDi!lftt«cSI«r*fJail-rSvx^$iJ®|^4 3fc«:<i^S 

o 

[ 0 0 4 5 3 '■ 

g§i:f*{fn§7=^->';Sfyl'5^-T'/WX (DMD) *^e)^»3. Am3\i^2:^7t;e*I{cgE^J^n 50 
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-> ^fS.Sf^y p G ^RBu y X 6 icM Lx m'^ff^icut^r ^ i> CD V & ^ t)\ ^oi^, ojg 
^^^i - >^fS.^w p G (oi^^u > X 6 icnr ^^^^T ^ > h ic ^ ^ rmmr ^ n t 

otcmaoiiitE^/c:ttii]te$-i±?>c tt'^x^ . m^-'itmmytm A X \cn Lx ^ ju h ^ 
cfcjb^T'tSo c(Dm. ^m^^'S' ~ >^is.my p G (DUimit. x-> t-jv^ 4 1 {cmiffz 
iy-'>f=Fmnm (^0^) ic ^ -oxiim-^ x i^mm^ 4 3 ioa ti n ^ o -tx^m 

4 3 ii. c (D m m ~ -$1 i,c m X ^ m. '5' ~ y ^ f& s^i w . p G (D m m % mmr ^ o * 10 
tz. X mm^ 4 3 a. mm^ 8 1 1 i>icmm^m^mmL. ^um^sij^^mti^ti 
s*i'^-^-r-^jc»':3i/^Tnig/^^-;x^^ai5v p G mTjkW] r$ ^ n t> ^ c t ti^ X t !s, 

l,NT, Bl^^^^->^fi5cgi5VPGcoa SfC 2 7C V h "J -y 7. « iB ^ * ffi T' IE ?|J ^ tx T 

^ij^-r^So cnt.tt). §v^i7a5-5-{i. B^HflT^i L^^si^^>X6£os^p7tl^Ax 
77i6]t-«<oN4^ffii:. mmft ] L \^ y X 6 (Dmrn^^m A X i)^ lb ff^nrc$^mytyt^ 
icm< o F F t <D rs X 2 mm i'? L . oj^/^^f-y^^gisv p c^fef^i: LrmMosw 

m^kinti-^ -ymmizm-^r^^x . ^^^^^^ -y±fS.^v p g ic^fS.r-<^ mTn^^ 20 

^yt/^^ - y ^ . xt^-'^'^h? {c«gLfc7'w - h p L (DJi^wjitcmm Lx m-^mit-^E 

[ 0 0 4 6 ] 

tifc^^^^ ^ - y P Gco»>t I M^. ^^^E±tcBE«^n;rcy^ - h p L±(i: 

[ 0 0 4 7 ] 30 

X-r-v^'garti. -fU-hP L ^ ^ y h LX^W LTz^mxt^mi^y X 6 KM L 
X m A X ^ m ^ ^ tc ib CO i> CD X $> 0 . 7 1 t. X r- — 7 i <D m i'P Vim ^ 

M'&-r ^ xv- - i>'mW]^ 7 3 t ^ m ^ ^ o xy-- i> 7 1 a. 7.7- — iymwij^ 7 3 icmm-^ 
nxmm^^AXicmm^mff^RzfmmytmAxicm^x3^^7iff3icit^W}L. m\,uimm 

A X icn Lx m-^mmr ^ c t ic ^ -D X uy X 6 icn Lx T "7 y h mx 
i)o ^ic. xx-'>'7i«, 7.7-— i^mw}^ 7 3 icmmtE nx mmyt$& A xicmm^jiWi 

y^^^w p G ic ^ i& L fz m fnm m <D ^ it m m L X y u - h p l^^kj^h^s^^^cd 
myt^^mic-r ^ > x ^ - i>* 7 1 cd fs h , 7 y- - mm ^ 7 3 i,c i,f rz u — v t 

-h p i^smnLmicmmcDm&x^m^-it^c tii^xt ?>o 

[ 0 0 4 8 ] 

±fijssa58ti, mm^mms 2 . vxt^^B4, x-r-->'^H7^*)i^^^?-r5^^*T' 

1^.. ±$iJSlg|58{i. yU-hPL;&jS^^ajST^Sj?-a--0O. cnfClBJM^LTVX^fiJ 

4 3 ^ir Lx^m^^^ - y^m.^y PGicm^Ltzmyt^^^ — y^7.i7a — ji'-^-^t^ 
ctic^^x. ^^mcDm^^n o ±mmm 8 ic^t/s - t' ^ 7. ^co^m^m 
i}^\Hmt nx is 0 . c (Dm^mmfHic ii.m^7- y 7 jiij^^m^ nx ^ o myt^f- 
y r jncii. y ]y- h p L cD^yt^n ±xi£i'S t ^mmp^nRzs.^ (Dmrnrnffi)'^ 50 
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i4if$s) , A 5 }y y X 6 (D^mn^icm-t ^miEmmom'&m (js^^t^ttitiffg 

[ 0 0 4 9 ] 

V 2 = V 1 / /3 

[ 0 0 5 0 ] 
[0051] 

saijiit<05^— 9 1 at, i^mm(oiyyX9 1 bi:, u^xg i h ^i^tcmmye i l*^ 

A*t-r^)le«-b>^ta:::-yh9 1 ci:. ■by9--i'>^?:7x — Xg|59 1 dii^fiS^-So JtS 
•tr>-9-ar:-yh9 1 c li . \ -krc -t > T U m ^ 0 . mm ^M^m Z f}' ib m tii ti 

m-^ n^ftmii. "j^^^^'-y^fiKguvpco^ST^iS] (ywt^iS]) tca»L/ctoT'fe 
0, c (D ^ o rj: mn m i& ^ ti'i M ^ ic mm rj: X my; \^ CD ^ iiL m i,c M !t L r if m n :h 

o •b>"9-'r>:S?>'i-xg|59 1 dti, ^_mjzl^^:i-'yh9 1 ci;5EfiJPg|38i:copa(c^> 
[ 0 0 5 2 ] 

>-tta--yh9 3ci:. -b>'-9--r>^?-7x-Xgi59 3 di:^<i;^^o f6«-tr>-9-^^-yh 

9 3ct±, l^>:7C-b>-9-TU'-<SL<{i:2:^>;7t;-tr>-9-7'U'i'A>6.:&0> :J^«figi^JtBLtc 40 

^ -< ^ a "7 ~ <D m m js--r m m A ^ ^ -r ^ o c nic ^ k> . ^vf^as^-A^e, 

P GcOiii^:XRI^S)ft^a^filtti-r?)Ci:*^T'^. ST-fi^DS^-fc^^fSLfcSSiffl^n 
ftSiJ-r?)(li:7!)':T'#§o •t>-9-i'y^:7x-xa59 3 d{i, 5\^a-t>-9-:i::i-yh9 3ci: 

^.Mm&i 8 t CD m ic ft tE L T m mi&m ^ n r> i> <D V & 0 . ^um ^ s ^ co m m mc!;n 

LJT, )ieg-fe>-9-a:^'y h 9 3 c X' ti mi tl tc ^ B L(DZ:-ir:7tejrj:^m^1fi!^± 



JP 2004-304135 A 2004.10.28 



[ 0 0 5 3 ] 

m'ikcomyt^^tamm 9 5 x-r- s/-? \ ±icm^-^ nx u > x 6 ^ x i^mt 

n§S>t)ie E L ^Sr^^mr S316«-b V-y-:!:^ -y h 9 5 c , ■fe>'-9-'ry^7x-xai595d 

5dti. ytm -t > ^ :i - y h 9 5 c t ±mm ^ 8 t m ft u L r m m&m ^ 'ii o (D T lo 

L co^m^ 8 icm-xmrn-r ^ o ^a-t>-9-^zi.yh9 5ctcj;*itsij 

{i. p^{fx-r-i/*7i±tt7°L'-hPL^«H-r?)S7tHfio*^siT'. 7. mm 4 ^ ± 

[ 0 0 5 4 ] 

m 2 li. 7. ^ m m 4 ic m If re's] ^ -$! - > ^ is.^ y p G ic ^ IS. ^ n ^ ^ - y p A t . 
yu-hPi±^cm-^m^Lrcts.^mi^EAicBf&tn^i&mmp i tcom^k^mitmic 

*!cEA±fcSt£«Slo*S^#P I i:LTiS*f^n^o Jg^SHlDcEAfi, -/l^-hPLiii: 20 
fcfCYttTjI^i!:— ^jiJST'^KLTtJO. Cntc^|i-3T. tS^fiPl7!)'iSiJnl^EA±T' 
^-{ftCi^Kj-rSttttc. ''^^'->PA7!j^-YW73fp]{c-^3iJ[T(sl«g;g:toTX^n — 
jVtti?>o Ei 7jk (O m ii . — VPAff'D^-I'V-'^^ — ^ggJLPtCJtJSLTtS^flJSE 

Artfc^-Y^/^^f-VLP' 7b^iS*t^n^A^. c:©^^x^n-7l/(c<fcoTfe/^^f->P 

[ 0 0 5 5 ] 

03 {±. ^^^-^^-V^tfiicgiJVPGfDilimSlifi^&filt^tS^tClttB^-rSHTS^., pj^^^^- 
>4fi!cgl5VPG«. ^gfgOgjSnSlUcDA^^L. C <D m TT^mm D A icr h V -y ^ 7. ^ IrC 

lllK*^}gJ5St?tlTi3»5, ^T-r^^nS^-MMO^^^^BgiJfCSlJffllLTS^fUSDA©® 30 

(CT^T^OF F^^lli:, «^Mll?DA<D®{C^LTm^<DfiSf4^^*-ri)0Nt»c«gtcD^ 
Xm^i£ 2 m<DX'f y '^mi'P^-t ^fc. 03 ti, BJ^/^^^ — ^^^gPVPGJ&T®*^ 

e>m^Lfc4^«^^LTfct>, ^m^^^ -y.^m^w p Gfcj^fiX^ nVc s ^ - >' « . 

m 2 ic tt iS> ^ & IS - Y ^6^3 \^ ic X i/ a — S ti ^ o 
[ 0 0 5 6 ] 

mDAo (■^^^^-xDsmmi&mytmiciiftsr^mi^y t. mn^^^ ~>i&micmmfE 
n^j:\^^^m&^^j:m 2 m^^mmxsb^^mmmD A 1 t-h^ ^r^: 'ikm<o'?mmi^D a i{± 
. m^mm D A 0 ic ^mytic ^ ^ tzif X li-nytmi^"^^ s.-r ^ m-^ic . cn^mmLxs 

tc-iSS*SEHt5:oT*iO, MS^j \^ X $> ^ Y m^j \^ ic m L X mi}^ ^ MM ^ <D m 

^M^]^icm^-r ^xm^jf^izmLxm^^i^D a 0 tm~mmm.<Dm^^-t^ 

iiSSl|?DA 1«. a*Ml|?DA0tD>'^^f-^^;b"'yU— hPL±Ti^S!)L/'ctt(C':/U'— h 
P L±<Dg^^{c3^]55-rSfiig-e;S*T'rSJ:-5fc^-QT*5t). — h P L±OS^^O 

mytm^mmmiiLxmmr ^ c tti^x t ^ o ^lt. MJtaopinsgHti. ^(ishj^da 

[ 0 0 5 7 ] 

04 ti, nI^^^^'-:^Sfigg|5VPG(ci«i|i(§a«*^#?t-rs«^cD3^{5;;S:fla)jj^-r^, 04 ( 

a) tc^f«^^ a*P«cDA0{C/N'y^>>iyT'^-r3O(0>:P(8iSlgDEA<i^aL, ^ 50 
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[ 0 0 5 8 ] 

05 ti, 1^4 (b) icMit-L. ol^-''? - y 4 figgp V P G tc J; ^ - >cD X ^ p 
SiH^UTt/^^o m 5 (a) —135 (h) (i, HS^iSoTX^'p — ;i/CDiifT^^5LT*50 
, - V X E D © Si ( EI ® ± T' T.) {C # o t ^ fii ^ Is? d a 1 {C te l,^ T g 2 

mmfi^^n Lx j^ff Lfthtb . i^v^r-. a*ffi^DAo^c^J^^T^^ifHJg^DAl^cB^^-rs 

±PJiii^?iJ*^e.»>^fc^*TLii&46T»:^ti«cDA0tDj^^:T*^^7t-§o 10 
[ 0 0 5 9 ] 

m 6 lis- "T^mmmD A \ <o'i^m^^m^ ^ y h ^ o (i©t^^7tc*5i>T. iiimi«x 

Px-eW^^^n^S^ta^^-Tc 04 (a) {c^-r<i;9fi:^<iSSi^DAi^rgfflL^i/>i: 
04 (b) \,Z7f<t ^ o Kl'mv^^Y) A \ ^mmt ^ t . (b) ^^:7f^■rJ;^^cSt7t■<D 

i5fi©«»iifj.^±fc^fii^iiicDA 1 o^*73[Rj(Di|ii*5S{s-r'2.ii^:A^a* l z. t ti^ ^ -b-^ ^ 

[6] fC iff 3S -r ^ 73 1^ CD M ^ ?'J ^ S ?|J IS ;r£ ^ <i ?a S5 D A 1 ^ ^ ;^ d hK ^-oX . mm 20 
[ 0 0 6 0 ] 

07 (a) -07 (h) ti. ■5T^/^^->':£fi5cg|5VPGtC^^^^^->cOXi7a — ;l/CD^ 
J&fi«J^lffiB^-r?)0T'fe^o CCO^^. 05 (a) -05 (h) \Z 7i<t 7. ^ u - )V t 

T, c:(D^<iSg«cDAi*'«x^p-;l/77iRifcraL-TM77{cfig-r5o J;-^T, /^^f-yx 
>y E D CO ^ »J ( 0 SB ± T ± ) fc # o T . » * M ftK D A 0 l.^ T T W IB ^ ?^|J 5 

[ 0 0 6 1 ] 

08 a. Rj^-'^^'-vafemgpv p GJ?>'f-(0^jaji:=r5Wo«a?^*M>fSLT«^ft^^^^i; so 

*?)lt-&(D5^^&^M^-r^o 08 (a) ic^f^^. a*^^DA0(C/N-y-f-yyyT^ 
(b) {Cff^t^oi^. ^PS;!)^#lt-rS^X^<i{5iBtC*5V>T. Y||ll73l^©«»^RSia^ 

p sti^^-^t^ft^y5\^^zm\.x^mmmi> A i *ii*pB*)fc^*T^-&T^«^s*aii>-& 

[ 0 0 6 2 ] 

$ fc, }S » U > X « L =f 5 H £D ? (i y ^ t 0 S yd « ^ i)S ^ -IJ: 5 j!)^ ±12 40 
[ 0 0 6 3 ] 

09 tt. ^eM«cDA lcO?SfiJ^IKB^-r?>0Tfei.o 08 (a) (CTj^fJ^^fC^timi^D 

Ai^jgfflL^i/^i:., 09 (a) ^cjf^■rJ;•5^c^ps^c«^^:^■r-g.^a^^^^BT'fS7t«;^^)^^s 
■rso 08 (b) iC7f<^ ^ o K^mmmx) A \ ^m-M.mm^ ^ t . 09 (b) kCTH 
t o \cmn.m(D^-^^mm\^x itm.^i^--fj:nftm^mfS.r ^ c ttf^X' ^ ^ o ^fc, ii 

G©»A^^-0$SfS]^sn-r, Jt<Dll#fti:J:S»«d-C':r*^>Fpr3ee<Jfe:^DScDT.-09 ( 50 
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[ 0 0 6 4 ] 

0 1 o«> 7. mm 4 icxmr ^mmyt I i onm^^'p. ^^^^^ -y^i&^w p g 

1 0 ( a ) li ^ mBnyt^mmm 9 1 fc j; ^ it sij jfs * tc 5t -r ^ t <d t s 0 < * s 77 isi s 
ii:&x$ft^isj{cM-r^§ia^ffiBT-fiSH^j^ I I (Dftm% Y m:f}0]icm LT mm i^tc^^ye 

m^mynt ^ o c CD ^ . ^ * 3t M f ^ -e « M '> L T -5 o 12 I 0 ( b ) ti > 0 

-r ^ 0 T' 0 . mmyt^mmm 9 \ ^ tfmim ^ m m l r m i o ( a ) tc ^ -rn 
^ -e ^ s c t ^i- *^ 5 o 

[ 0 0 6 5 ] 

^ . m^yt^mmm 9 5 ^ ^ mm m ^ m m l r . yu-h p i ±<Dmm^m-^mm 

r ^ <k d ic^mm^D A \ ^ Mrit ^ c tic j:-:>r . 0 10 (b)«D«^^:|Rl«tc:/U'- 
[ 0 0 6 6 ] 

^fz. mi 0 (DmmTii. ^^/^^ii -:y^fS.^w p g icm^ftz^mmmD a 1 tCctoTM 20 
9 1 ^^ytyemtamfi 9 5 j;: -:>t mrcmm(Dmnm^mm-rrn£. mmyt i L^ST^Tt 

[ 0 0 6 7 ] 

01 1-01 3it. mmtm^mt(Dmm^mmr^mr'$>^o c (d ^ -i^ . mi i umiL 
Lfc'y-^fy^mf&Lrcm'^^TrsL. mi zitmiLT.^ — T.^mfS.Ltzm'^'^Tfsi^, 01 3 

y h p L ±(Dmm a n ^sr^u^ mmiimmz ~ 3 n m<o^ ^ >':smx^~x(o^ so 

m (W: /im^ffi) if ^ y (D^miCTTs L.X & ^ . C n ^ <D ^ ^ y i}^ ib BM ^ f)^ fj: ^ r> ic. 

mm ^j: "7 ^ > ■>p ^ ^ :y & X ^ - X ^ m inr ^ m ic ii ^ x^^'y -< ^m^min-r ^m^ j:. o 

[ 0 0 6 8 ] 

0 1 4t±, ^ -< y & 7,^ — 7.<D ^ — y omm^^M L fz^-^co mmm^mco^it^ s. 

:^^-y^l*"S5/xmJ.XTi;^^^:fiJ@S7t«*^^?^'«?^c^i:*;L. i/im<D/^^->*i<D«^, 40 

[ 0 0 6 9 ] 

m^icmt^Lx^^comftm^mm-^-^ ^mmmic^^T^^m commits n t tr 

y^U - h P L±CD§;SfCO(,>T»t±SL. T^l^ - h P L ±icmyt-r a (D ^ - y IC'D\,^ 

xi,mytm<DmiEit%m^cti3'^x^^o c <d ^ rsmm^^mit . ^ ymti'-m^^'S^^ 
xi,i~mff3icm:kL. 'y^ymt'^Xf^^^^Tii-^tfjicm'p-r^o trc «jss>t««, 

-rSo yU-hPL±«7DS^te:Ot^TS[m^nfcffi)tS«. nr^y^ - >^fi!tg|5 V P C O 50 



(16) 
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s$ni.o mmmytmi,t . ti.'w - > c t ic mm yt^ ff^ ^ a. u - iy ^ y n -o 

ytm^m ^ icm^T ^ c t ti'iv ^ ^ o osd. -^mft ^^^^ -y^nomm. mv^'^t 
cD^^^^, m^-t ^^^i$'-y(Dmm'pmmm^^iML'D-o. ^^^^^ - y^m^v p g icm. 
If fc^mm^D A I (D j^'Ki mw^ -r ^ c t i,c j;: 0 . ^m^j: ^ - y comytm^miEts: 

[ 0 0 7 0 ] 

Ell 5 its - y (om^^^m Lrm^^m^ mmit-r m^mmr ^ mv & ^ o lo 

CCT. ±gO01 5 (a) -01 5 (d) It. ^^^^^-yil^SliWPGlCj;:.^^^^ — 

DAl*^Xi7D-;l'??f6l(cMLTfij77tC{SrS-ri.c *fc. C <D m . IH/WN-y^vy;^:^^ 
b/cgP^^^H^WJtcD^rc^^-r^'gP^TfeO^ l~4iij^cD4fflm^OlH^WLT^^§o * 
fc. (fS'OHl 5 (e) —01 5 (h) {i. BJ^/^^f — v^figgpVPGtCj;?)/^^' — >0 

7. a - }i(D^rs$^m^mmT h ^ o 4 mm<Dm(D^^^^ - yit. immmoL-u- 
Ymyjf^ic^mLri^^o tsohi 5 ci) -01 5 (i) it. Bi^/^^-y^^gpv 
p G ic ^ ^ ^ - y CO X a - ju(D mmm^^mm-r ^mv o 01 5 cj) <D«ftitc 

fel/^Ts 4S3i<D/^^?->'(D'9-fel®^St;2ii|^i|iI(D/^^f-y{i, a^fBJScDAO^l 

m mm^L Tc ^mmmn A \ Tj^-Ki LTi^^o ^rz. 01 5 (k) (o^mitc ^\,>r . zm 20 

^*gcO/'^^->f±, »*ffl«DA0^2il^ffi?iL/c^fiitgl^DAlT';S^TLT:}3 0. 0 

1 5 (1) £D*^cstc*3i^T, 2mmmo:>^ii$i~yi,i. s^mi^D a o ^ 3 mm^^Lfc^ 

<iSBl|?DAlT'j^<:TLTi^5oOS0> 4 is |g iH <0./^ - V * S 8*6 i: "T S i: . 2H^ffi<0 
<^-oTt^5o c:<DJ:'5(c, ^♦IfcjSDT^fiiMJSeDAiT^S^T^HtS^acTufRi'Diii^^ 

^mwt ^ c tic ^^x . ^^w-^^^ -xDmytm^mmitr ^ c tt'^x^ . /^^j-vk 

¥<offll«rS]±^0Sc:i:*'iT'^So 

[ 0 0 7 1 ] 

it - y ti^ m m s ti re's! ^ ^ - :y ^ y p G It . mm^^^2 \ t)^ p> (Dmmyt I nc so 

^t-i^Xe^lYLT. S5>t1tS«T$>;S7°U'-h P L ±lC-7 X ^ ■$> - y com^JBl^t ^ 

o -^-LT. s^u>X605ttt-r^fe%st|i7t$fiAXi:ii:3:5-r-§>¥ffirttcfc'i/^T:/i^-h 

-^';&x^D-;i/-r5c tic^r>x. yu — h P Lo^istcma®^^^->/^)^^'<?(cs^ 
^n^o com. ±mm^ 8 It . en 1 1 hicm^s\i^mf^t ^-r x ^ mm^k 4 i ^fr l 

p G to^^isgig? D A 1 ^^*T^ #SP©S5iea^iasLT®)ts<o«ji{b*0So •s.tc 

l/>T> yU'-hPL±OfiSJS^i£l-;£:^=a^S-r. -Sct^tC. 5J^/^^j->:Sfi)tg|5VPG£D^<i 40 
«SJlKDAI*;^*T-r5o cnfCiO, yu-hPL^«J(cM-3Tj±«je*lJ^-*MJS[5i-flJ* 

[ 0 0 7 2 ] 

0 1 St^^Bi 0{i:ck§M7t®j{^©-SP^I¥iffllc|fiW-r§7D-^.^-hT'**o 

[ 0 0 7 3 ] 

t-f, ±M®a38T'(i, $E¥fi:/i:Ng:&x-:57(D^-^te^>'^^->'CDCADx-^;gri^^^^tB 

•r (xv^y^s 1 1) „ iL<D^n'^^ — yit. \y— y p \. ^.i^w^^n^ 

- > tc *f -r ^ o 

[ 0 0 7 4 ] 
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^■r 5o ' 

[ 0 0 7 5 ] 

(D-^ 7.^ ±^n^^zmi.x (07 ^ u - iv^^-^iyfc ^<D\zrji r> X ^ *) . 

[ 0 0 7 6 ] 

(XT^-y^s 1 7) o Rft^e^tcti. mm^'Mmm 2 \z -o xi^fs.-^ ^^mm^ \ L(r> am. 

f ^ o 

[ 0 0 7 7 ] 

to , ± SiJ ffll ap 8 « , H§ tB S {■ 9 1 4 ft fc 3te « ^ ^ t a CJ T S§ W 3t M ^ B 2 

(bmm-^ n^mmft \ l (om&^i^^$\'m-t ^ (xx'vt's i 9) <> pis/^^? 

[ 0 0 7 8 ] 

(Xx-y7°S2 1) o mWm\Z.\,t. oJ^/^^->'^figa5VPG*-r'^TOFF4^»li:LT 
v^fi!cS|JVPGOiiilg^RS-^=f5<D{^!gl?«r^x«yi7-rSi:i:t(C^-<DiiilRffiil^!|t^-r 

^ o 

[ 0 0 7 9 ] 

E L CD SP. Jg ;gr 2 7C V -y y £0 It SHB i: b T It -r i> ( X -r -y :/ S 2 3 ) „ C CD ^, , Bfl 
Jt1^tU^B9 1 ^nf^/'^^-VitBggpv P GCDKS^|^< /tto, STtJtE LtDfigS^J-^S*^ 
?.S*f)te«ltfig®9 3©5t«-bi'-9-i::i«y h9 3 cT'»fcS^je^^Pti*f§S5^*^1¥ai? 

* S o 

[ 0 0 8 0 ] 40 
'^tc. ± «ij ffll 8 T- , X7^«yys 1 5, S 1 7. S 1 9 T t# /"c S « 5^ , RS ffi B 

. Sg^^^^[^a|^-g-:5^^-^^^^JEJ;^gttlf•5 (XT^-y^S 2 5) „ CCDi9]W?iIE««. 
BSi37tii^B2. ^^/^^'-VisitgPVPG. tS^b>X''6l?(7)1t14^^^Pi^tcS2HLT 

7 ^ /^it — nmiEK 2^ ':>x c <r> ^ r> ^ o 

[ 0 0 8 1 ] 

ISi^lRl) fcSil{cffi?iJ$n-5PiSgffiBc'i:fcsa5^n, Bj^^^^f-y^filcgpVPGO^ii 

fii^DA 1 ^^fl-fsfiSKtc^s^ns (01 o#M) o STc, !K^^m{zm-^ < so 



(18) 
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m^ye^ikiiimm 9 5 ^ ^ m mm m ic r 'S' - y ©s^tcfc^^rs^? n^s 

[ 0 0 8 2 ] 

'Xic. ± $ij fflj gi5 8 T' (i , mmsn^ L < itmiEssi t i^r . 7.r- y y s 2 5 TmrcwmmiEm. 10 

^ (X-r-y:7*'S2 7)o C cow mm JEM It. "JSE''^^->'4fi!taPVPG<^^<i«B«lDAl 

5o i:n(cj;o> «^Wt<::/u-hPLt}^fig^rn'5te^-'^^'->'*it;«g3[T*ge*)©}g«? 

[ 0 0 8 3 ] ' 

Xr- y y S 2 9) o t ^3: t) . 7.7- — V 1 l±(c:'/^-hPL^T^-r;<>hLOO^it 

coi^, ±fiJ^g|58i:i:t{c|i^g|5;g:«fig-rs-7X^$iJ'#^4 2 IX 

t#fcVXi'/^^-V%Rj^/^^f->^figg|5VPG(ca^^-ti:SCi:{C<toT. T'U-h P 
L±{C^^/^^->4fi!tgPVPG{ca^$n/'c/^^'->©»«rSl^-r«. ^LT, Sj^b 

>'3fefi!cgPVPG(C}gfi!cLit-'^^->'^js673lo]{CXi7D — ;l/-rSo 
[ 0 0 8 4 ] 

. H 7t ^ 7 L 5 *^ *^ fij Iff ^ tl § ( X 7^ -y :/ S 3 1 ) „ o ^ , X 7^ - 7 1 ± 
cD7°U-hPL^ffitcS5teAMT^n, :/U-hPLcD^ffi{CXT--y7°Sl lTIXOiiA./-c 

Ie ¥ - > fc w -r i> ^ - > *^ 0 fiJc ^ n § *^ #ij »i ^ n ^ o 

[ 0 0 8 5 ] 30 

T' 5 *^ s 7b^ 7b^ w »i ^ n s o :a {c « , <^ (±i ^ a 9 1 e. ft ^ « ^ fl? a 
T ^ g g 2 e. w m ^ n i. I l o m )e 5^- ^ it i^ij u t . c « a w o « 

A^e.^KLfcS^S+S'I-rSo Cl(Oj;5*S^JB5^^|iOSi!l««, 5r^/^^->^^gpVPG 

<D^a77ln](cW»Lfc:fflfc LT. CtltC Sjl:^X$473fp]CD^iii*{aB{CJtf5LT»ai^n 
o ci£DJ;ofcLTt#/c:BgjS[S^«j{±, Xitt:^fR)cDiii^ffi«c'i;{cfF^{ai:J:t«$n«.o 
[ 0 0 8 6 ] 

X X <y ■/ S 3 3 T' , M Jg S Kl 1^ ^ ffi ^ i: f ij »t $ n ^ ^ . X x -y ^ S 2 5 T' tf iTc 

iwwffliEM^&^HL. c (D ^ o ^j:^micn m-t ^ 7 ^ - y ^ (xt- -y r S 3 5 
L^xmiRT ^ c tti^x ^ 7. ^ mm 4 ^m^-r ^ c ti/^x t ^ o 

[ 0 0 8 7 ] 

XT^-yT'S 3 3-<?fi^Sig»)*^fF^ffl[^Tfe^tW8ff?nfc«^^. Xf->y7°S 3 5TVX 
i7/^^f->'{Cj;i,tliE«^SMLfcttli, pj^-'^^f - V P G ^ (c *J V^T «t fc ^iS 

[ 0 0 8 8 ] 

Xx-y^S 3 7T'. ISi tz rj: m m (D !K9(&m t)'^ ± C fc t ri fz m . Xx-yrs 2 5TM# 

X^-'^^-V^ffi) (X7^>y7°S3 9) « cntCJ;^), oI^/^^-yi^figgpVPGtC^i; 
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[ 0 0 8 9 ] 

-3ico^jtifia*^7LTSaa^*i7-ri>o c (d ,ii r> l r mm m ic y u - h p i 

[ 0 0 9 0 ] 

[mz^fiSJg^] 10 
[ 0 0 9 1 ] 

m \ 7it. ^ f X t L r (D ^ m Wr ^ 7. <D m^^yi m ^ mm T ^ fz ^ (D y a - 

xMT'fei.^J\S1i»ffi*^ipfii^nSo Xx-v7'S4 4tCfcl^T. ±l2mi*J5(i}g 

ma^o}g4«c%w■rss)t/^^->A^'^7x/^^^ifil^B^c:fe^$n?.o 

[ 0 0 9 2 ] 

^cOfg. X■r>y:/S4 6^C*5^^T^ ':>x>'^±^D7*h^'i^~Xh«^D3^#!^)MT*^nT^yx 

x^'i: LTx>y^yi'";&tT^ CI t ic ^ -d r . ^^f^^ ->^m^V P G±{c^;jg$n§S 
7\i/^:5f-^{cj^ij;-r§iHiss^^^->'7!3^ff^fi!c^nfc'i7x/NA'??PM^ni)o ^©tSs stc-^x 

i. cl i; T' ^ i. o 
[ 0 0 9 3 ] 
( m 3 ^ jSS ] 

W T . * Ifg CO Ig 3 H )58 ffi JS ^ SI ^ 77 ffi o v> T IJi 0^ -r i) o 0 i 8 {± , ^ i ^ «Si 

[ 0 0 9 4 ] 

01 8 (D ^ - ym!S.xm (XT- -y y S so T-ti> miHSSJeiltDHTtSB^ffll/^T. 40 
^2^S(iJgffi<0li^i:|S11f(c. Bj^/^^f->^^BI5V P G±T-X^P-;U?ti5/^^f-> 

]i#xs, i-y^^-j^ia, ui^ X h mmxmmco^xm^m^ n tic ^ -dx . 

cD/^^-y*^Jg^^nfcS«i:LT, :^<D*^-7-<'yl/^'Jgfigxe (7.-r>y7'S5 2) 'n 

^ tT -r ^ o 

[ 0 0 9 5 ] 

:^^©;?3^-7<'.'U^5'JgfigXSS5 2T'«> R, B iC Mlt L fc 3 <D -y h (O mti^ h 

V y ^ X l,C ^ ^m^il t tX . sScl/WiR. G> BO3*j!)^P>55:SXh5-r:/<07'f/l/^f<0iS 50 



(20) 



JP 2004-304135 A 2004.10.28 



Jg^lS. (Xx-y7°S5 2) <D'ik\^. •tr;l/ffl^iz:Tie (Xx>y7'S5 4) A^^?T$n5 
[ 0 0 9 6 ] 

fc T ?f P. n fc * 5 - -7 -< a? o IS ^ a A L T . ?s b^b ly -r § o ^ . 

* iy' a - e it I g ( X X -y :r S 5 6 ) fC T , ffl *t i T 5. ^ « g »i ^ 10 

■ri.?SB^Ba7T^m?^x;i'-7''y hm<»sc: tjfj^T-^So 

[ 0 0 9 7 ] 

« ^ 1/^ o ;^ . ± IE H M T' (± , ol ^ ^ - > :i fig V P G i: L T 7^ ^ 5 7 - 
/WX (DMD) c:ntC{-^x.T. jS*fSy^B^B«^m^ (LCD) . xU-^^h 

Di/D^-yi^-r'-cxrn- (ECD) m \^<o^m%^m^ ^ m ^ c 1 V ^ ^ o ^tc 

fflt/^/t*^. ^^-'^^'-^^fiicgPV PG©iii^XRS^rf5^^S*f7tfc<J;oTii:g1^aj-r 
PG<Difif^TfeoTSJfe5\SO)1£SSyf-7b^ecopl^/^^?-:ySfiXg|5VPG<D^^l^^iii^e<jtc 

[ 0 0 9 8 ] 

S/c. ±Sa*i^«ft8-e{i> W^/^^->':£fi)ca5VPG(ca*fgiieDA0i:^fiffB«DAl 
[ 0 0 9 9 ] 

sfc; ±iB*sgjgi^T-ti, ^^/-^^-^SfiicgpvpG^iiRSt-r^^iii^oa^NmJiK^JiM 

[0 1 0 0] 

s^c. ±fd.mmBmx^t. ts^^^oiii^^^fl^fig^nTi/^soi^/^^f-^^fiicgpvpG^ffl 4o 

o 

[0101] 

^f^fi->^m.^v p G<o>'^^'->%xi'p-;ULTi/>-5*^ Yltt:?5ri6](;:^«i|s?Tttfc7' 

U-h P L^ggJU-VXefCj^tLTXlfiT^ffilfCXf-'yT'^Sl^-l+fctitC. :/U-h P 
[0102] 

*/-c> ^mm^mm^X'^t. m^mm.fj'^m^^^cmm^mfkx'mm.-^ in^i^-^{c-o\,^xm^ so 
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[0 1 0 3] 

±Bd,nmmmTii. ^ ^ ^ - > ^ tti^ w p g ic m if tc m m m d a \ <d m m^if^ 

^s. Lx miEmm^m ^ fcm-^ . ^^^^ - y (om^mic it ism^m^ mmit-v t 

^ m ^ fc fz tb m 9t (D - a m T t rj: ^ Sict^a/^^-^'JKi^tCiSCfcM^O 

[0104] 

[0 1 ] ^ 1 mmmmK^^n^mw(om.^mm^7r^-rmx'&^o 
^mmr ?>mmmx & ^ o 

[04] (a) . (b) It. ^m^^ix - y^i&^icxmmmti^^^-r ^ i^-^<Dmt!t:>^^m7n 
[05] (a) ~ (h) ti, m4{C7n-tmmxmti'^w&T^m-^itc^\.^Xs 

ifiggpjcij;^/^^! — XDX^D — ;l/^H}iB^-rS0Tfe5o 30 
[06] ^^/^^->^fiXg|5{cfctt?.^<iM^(DtSIiJ*lttWr^i^v7'T^^o 
[07] (a) ~ (h) Rl^>'^^f->'ifi5tg|5tC<tS/-\^f->OXi'D— ;KD^}g0iJ;& 

siB^-r-i)0T'fei.o 

[0 8] (a) . (b) ^i?-'^ - >*fi)tgP(c rf S jbM^tJg L T^^*^-:^^^ 

[09] Pl^/^:$?-^:£fiXgi5(Cfett§^«fSi|!c©SSiJ;&SJB^-r^y5:7T'^§o 

[0 1 0] Mietye>vg5Jttye>*<4usis^co3tjs;^fiFij^-r'50T'$)?)o 

[01 i]Miz:^i'>©^^©»S1ii:S)t«i:<OM^^|}4Wr?)y^:7T'*So 

[0 1 2] ffliz:x--?-x<oJ»^<Oi^i|iitSl^«4:OKHl%i«0^-r§y^>'T£.i). 

[0 1 3] '7-<>&.7s^-7.<D^'^a:>mmtm,ftmt<Dm%^mmt^if'7yx$>^o 40. 

[0 1 4] «s*i^ifSLrc«^cDgigs3taos{t^'>5^^-->3>L/c:igm*^^-r^^ 

^ 7 T o 

[01 5] (a) ~ (1) te^/^^'-^ojg^^^^iSLTSj^sM^eiiffrs^jii* 
Biwrs0T'^-So 

[0 1 6] u%mm\z ^^n^mv^<D~^^nmKmm-r - hX'^^to 

[0 1 7] ^ 2 ^mfs^m^c^^h-^ ^ ^ X2 7s t \^x (D^mwf T^^mmt ^y5m 

(Dy ti ~ =f- ^ — hT-^^o 

[0 1 8] m3Sissjgiitc^5-^-r^Dx>'<?-rxi;bT<DiSB^Ba/T^^^^iait-r-5?iSco 

[ ^ <^ itt W ] 50 
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2 ••■ H^B^T^M^Bs 4-VXi7ga, 6:t^^U>X. 7 ■■ 7.7-- i^mm. 10 

-m^^s. 2 \ ■mmye^^. 2 3 - yeu^]m^. 4 i ••• v x j^;!/ 43 

9 -i -m^^^tiimm. 9 1 c ••• ji6«-b y-tj-^^ «y h , 9 1 d -•b.vt'r y 7 X- 
xgp. 9 3 ••■ s*f Tt^m^B, 9 3 c •••Tta-t y +)-^- h . 9 3 d •••-tr >-9--r >- 

^f7x-Xg|5. .9 5 •S^t^^^mSB. 9 5 c •••^»-fe - -y h . 9 5 d ••■ -tr 

D A 0 •••S*Bai|ICx D A 1 •■ ^iitiJII. D E •• ^/^Rliffl^. IL - MWJt, I M ■ • 
^Jt, M M • v ^i' a 5 ^ - . PA"-'^^ — P I -S^^, PL-yix— h 

EA-S^ffilS)c, PS-^> V P G ••• ojg/^ ^ - y^fiitgP 10 
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